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Snake bites represent a critical yet often overlooked public

health challenge in impoverished rural communities across
the tropics. Due to significant underreporting, the actual
global burden of snake bites remains unclear. South Asia
is particularly affected, facing a combination of high
population density, extensive agricultural practices, a
variety of venomous snake species, and insufficient snake

bite management programs.1

The global statistics provided by Swaroop and Grab

over 40 years ago significantly underestimated the

impact of snake bites. The actual incidence of snake

envenomation may surpass 5 million cases annually,

resulting in around 12,500 deaths each year.

Approximately 2.5 million people are envenomed each

year, with half seeking medical treatment. Additionally,

more than 100,000 individuals are likely to experience

severe long-term complications.2

The findings indicate an annual incidence rate of snake

bites in rural Bangladesh of approximately 623.4 per

100,000 person-years, with estimates reaching up to 789.2

per 100,000 person-years. It is estimated that there are

around 710,159 snake bite incidents each year in rural

Bangladesh, affecting about 589,919 individuals and

resulting in approximately 6,041 fatalities annually.3 This

incidence is much higher than the previously estimated

incidence. The highest incidence was observed in

southwestern coastal Barisal division followed by Khulna

division. The highest incidence was also found in Barisal

division previously.4 This high rate of Barisal division

could be attributed to its geographical location and

natural environmental condition.

Russell’s viper (Daboia russelii) ranks among the most

venomous snakes globally, causing numerous fatalities
and complications in Southeast Asia. Bangladesh, with

its agricultural landscape and rural areas, is especially

susceptible to snakebite incidents. As a result, the
incidence of snakebites, including those involving

Russell’s vipers, is significantly elevated in the country.5

Kidneys are highly vascular organs, making them
particularly vulnerable to injuries caused by snake venom.
Acute kidney injury (AKI) following snakebite

envenomation is often linked to the effects of hemotoxic
or myotoxic venoms from snakes belonging to the
Viperidae, Atractaspidae, Elapidae, and Colubridae
families.6 Daboia russelii and Echis carinatus are common
snake species recognized for causing acute kidney injury
(AKI).7

Patients with snakebite envenomation may present with
symptoms such as oliguria, anuria, proteinuria, hematuria,
and advanced kidney dysfunction, potentially requiring
dialysis.6 Enzymatic toxins in snake venom cause damage
to various kidney cell types, affecting the glomeruli,
tubulo-interstitial areas, and renal vasculature. While
acute tubular necrosis (ATN) is the primary renal
pathology, snake envenomation can also significantly
contribute to acute renal cortical necrosis, which can
vary in severity.6,7 The outcomes of AKI resulting from a
snakebite can differ widely, ranging from death to non-
recovery, partial recovery, or complete recovery of renal
function.

Early initiation of anti-snake venom and prompt diagnosis
of acute kidney injury (AKI) are crucial. Research is
exploring biomarkers for early AKI prediction, with current
studies indicating that urinary clusterin, urinary
neutrophil gelatinase-associated lipocalin, and serum
cystatin C may be significant in future clinical practice.8

In addition to managing fluid and electrolytes, timely
initiation of kidney replacement therapy when necessary
is essential for managing snake bite-related AKI. Long-
term follow-up is important due to the risk of progression
to chronic kidney disease (CKD).8 In the field, accurately
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assessing a wound can be challenging, as there are often
no clear symptoms to distinguish between a snake bite
with envenomation and one without.9 The emphasis of
first aid has transitioned from on-site treatment to
ensuring prompt transport to the nearest medical
facility.10

After a snake bite, victims and bystanders should move
out of the snake’s striking range and, if safe to do so,
take a picture of the snake for identification purposes.11

The victim’s airway, breathing, and circulation should
be evaluated promptly, as envenomation can impact
these vital functions within minutes.12 Current
guidelines for field treatment advise minimizing the
victim’s activity by having them lie flat and keeping the
affected limb immobilized at heart level.13 If local
swelling, redness, or pain are increasing, the affected
limb can be elevated, provided there are no systemic
symptoms.14 It is crucial to contact the medical facility
in advance to ensure there is sufficient time for the
antivenom to be prepared or transferred, as it is not
always readily available.11

There are many misconceptions about snakebite
management. For example, the use of a tourniquet is often
believed to prevent venom from reaching the central
circulation; however, it can actually restrict vital blood
flow to the affected tissue, leading to increased local
swelling and exacerbating the venom’s effects. While a
venous tourniquet may help limit systemic absorption if
applied at a pressure below 30 mm Hg (about two fingers’
width under the band), improper application limits its
effectiveness in the field.11,13

Wound compression, which involves wrapping the
affected limb from distal to proximal with a pressure of
around 55 mm Hg, has proven to be error-prone and is not
recommended. The initial treatment of incision and suction,
thought to reduce the venom load, has been shown to
worsen patient outcomes and is therefore no longer
advised. Additionally, the application of medicinal herbs,
chemicals, or vigorous cleaning of the wound is not
recommended.15,16

The mainstay of medical management is antivenom
administration. Antivenom is made up of purified IgG
antibodies from venom injected into animal hosts.
Antivenom is indicated when local symptoms worsen. This
includes rapidly expanding swelling, swelling that affects
more than half of an extremity, or swelling that involves
the fingers or toes.17 Antivenom is also given at any sign
of systemic illness including any laboratory
derangements.18,19,20,21

Research has shown that early intervention—within four
hours of envenomation—combined with higher doses of
antivenom leads to better patient outcomes and a reduced
likelihood of needing surgical intervention.10,21,22

However, antivenom can still be administered within 24
hours of envenomation and can offer beneficial
effects.11,24 Since there is no maximum dose of antivenom,
it should be administered until clinical symptoms and
laboratory abnormalities are resolved.17,24,25

(Bang. Renal J. 2024; 6(2): 44-46)
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Introduction:

Acute Kidney Injury (AKI) is a common condition
associated with adverse outcomes. An acute, relatively
mild injury to the kidney, manifested by changes in urine
output and blood chemistry has serious clinical
consequences.1

The diagnostic and classification criteria of AKI have

changed over time.  In 2004, the Acute Dialysis Quality
Initiative (ADQI) group published the RIFLE AKI definition
and classification system, which considered three classes

of AKI (Risk, Injury, and Failure) according to variations
in serum creatinine and two outcome classes (Loss of
kidney function & End stage kidney diseases).2

In 2007, AKIN criteria were published by the Acute Kidney
Injury Network (AKIN) working group. To diagnose AKI,
baseline serum creatinine was not required. At least two
serum creatinine values were required within a period of
48 hours to define AKI by the AKIN system. AKIN
classification stages were defined on either absolute rise
in or percentage rise in serum creatinine within 48 hours.3

Original Articles

Characteristics and Outcome of Hospital-Acquired Acute

Kidney Injury in Intensive Care Unit patients: A Single

Center Experience
Hussain T1, Alam MR2, Hossain SMZ3, Mizan SB4, Zannat H5, Ahmed AHH 6

Abstract

Introduction: Hospital Acquired Acute Kidney Injury (HAAKI) is associated with significant adverse outcomes and mortality.

This study aimed to reveal the clinical characteristics, and in-hospital outcomes of HAAKI patients in the Intensive care unit of

a tertiary care hospital in Bangladesh.

Methods: This prospective observational study was carried out in the Intensive Care Unit of Bangabandhu Sheikh Mujib Medical

University, Dhaka, from July 2017 to June 2018. Patients admitted with normal renal function were included in the study.

Patients who developed acute kidney injury (AKI) at least 48 hours after hospital admission were diagnosed as HAAKI. The

KDIGO AKI serum creatinine criteria were utilized for the diagnosis and staging of AKI. Patients were followed up till discharge

from the hospital.

Results: HAAKI developed in 26 (14.5%) out of 185 study subjects. The median age of the patients was 62 (SD 14) years, and the

majority (77%) were of male gender. Sepsis was the most common cause of HAAKI followed by nephrotoxic drugs and volume

depletion, about one-third of patients had more than one contributory cause of AKI. Almost half (42%) of the patients were in

KDIGO AKI stage I, rest of the patients were in stage II (23%) & and stage III (35%).  In-hospital mortality was 77% (20 of 26).

Conclusion: This study revealed the grave outcome of HAAKI among ICU patients. Sepsis was the most common cause of HAAKI

in this group of patients.

Keywords: Hospital acquired acute kidney injury, intensive care unit, KDIGO AKI criteria, In-hospital outcome

(Bang. Renal J. 2024; 6(2): 47-52)
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Both RIFLE & AKIN criteria had their limitations. In 2012,
the Kidney Disease: Improving Global Outcome (KDIGO)
group published a third consensus definition and

classification system combining both RIFLE criteria and
the absolute increase in serum creatinine level of e”0.3
mg/dl within 48 hours from the AKIN criteria.

At the 2013 World Congress of Nephrology in Hong Kong,
the International Society of Nephrology (ISN), set out the
organization’s vision for a world where no one dies of

preventable and treatable acute kidney injury. To achieve
this goal, the ISN launched the ‘0by25’ initiative which
aims to eliminate preventable death from AKI worldwide
by 2025. ‘0by25’ is a global initiative with a strong emphasis
on developing countries like Bangladesh.4

Epidemiological studies done on AKI patients have
classified AKI cases into two categories: (a) Hospital-

acquired AKI (HAAKI) and (b) Community-acquired AKI
(CAAKI).5,6

Though the definition of HAAKI was not standardized,
most recent studies have defined HAAKI as AKI
developing more than 48 hours after hospital admission.
These arbitrary 48 hours are to give time for subclinical

CAAKI to manifest.7,8

Incidence of HAAKI also depends on the diagnostic
criteria. Incidence of HAAKI was 0.7% to 14.8% in different
studies.9,10,11

The primary diseases on top of which the patients develop
HAAKI in different settings are also heterogeneous
depending on the hospital admission protocol, population
group, as well as susceptibility to HAAKI. The most

commonly reported causes of HAAKI are sepsis, volume
depletion & and hypotension, contrast-induced
nephropathy, and nephrotoxic drugs. A significant
proportion of patients may have more than one cause of
HAAKI.13 Outcomes of HAAKI are defined in terms of in-
hospital outcomes & long-term outcomes. The in-hospital

outcome is determined based on death, need for renal
replacement therapy, duration of hospital stay, and
recovery of renal function .14,15 In-hospital mortality varied
between 19% to 51%, even higher in the ICU setting.16,17,18

Numerous studies have revealed that HAAKI severity
influences prognosis.19,20,21

Comorbidity plays a vital role in the health of a person and
is an important consideration in the overall management
of critically ill patients. The Charlson Comorbidity Index
(CCI) is a scoring system for categorizing comorbidities of
a patient based on the International Classification of

Disease (ICD) diagnostic code. The higher the score, the
more likely the predicted outcome will result in mortality
or higher resource use.22 Few studies have suggested

CCI can predict outcomes including mortality and recovery
of kidney function in critically ill patients with acute kidney
injury.23

HAAKI is responsible for high mortality, prolonged length
of hospital stays, increasing cost of care, and a high rate
of progression to chronic kidney disease (CKD), which in

turn leads to tremendous utilization of resources and poor
quality of life. The effects of HAAKI in developing
countries like Bangladesh are even worse. To achieve the
‘0by25’ goal set by the International Society of Nephrology
(ISN), we need to prevent the occurrence and death of
HAAKI. This prospective observational study aimed to

reveal the characteristics and in-hospital outcomes of
HAAKI patients admitted to the Intensive care unit (ICU)
of a tertiary care hospital in Bangladesh.

Materials and Methods:

This prospective observational study was done at
Bangabandhu Sheikh Mujib Medical University
(BSMMU), Dhaka, Bangladesh between July 2017 and
August 2018. The research protocol was approved by the

Institutional Review Board of BSMMU before the study.
Newly admitted adult (e”18 years) patients in the Intensive
Care Unit (ICU) with normal renal function at baseline
were included as study subjects. The patients were
considered to have normal renal function at admission if
the first serum creatinine report within 24 hours of

admission was <1.4 mg/dl for male and <1.2 for female
patients.24 Serum creatinine was repeated daily. AKI
developing any time after 48 hours was considered as
HAAKI. KDIGO AKI definition was used, using serum
creatinine criteria only. AKI stage 1 was defined as s.
creatinine increase of 1.5-1.9 times baseline or e”0.3 mg/

dl; AKI stage 2 as a s. creatinine increases of 2.0-2.9 times
baseline and AKI stage 3 as a s. creatinine increase of
e”3.0 times baseline or e”4.0 mg/dl or the initiation of Renal
Replacement Therapy (RRT). Clinical and laboratory data
were collected in a predefined questionnaire. Preexisting
comorbidities were recorded to calculate Charlson

Comorbidity Index. The cause of AKI was determined by
preset criteria, considering the clinical scenario, laboratory
values, and opinion of the nephrologist.

The causes of HAAKI were defined as follows-

a. Sepsis: When two or more of the following were
present as a result of proven or suspected systemic

48
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infection; (1) temperature >38.0° or <36.0°C; (2) heart
rate >90/min; (3) respiratory rate >20/min or PCO2 <32
mmHg, and (4) white blood cell count >12,000/mm3 or

<4000 mm3, or >10% band form.25

b. Nephrotoxic drugs: If a patient had received a drug

with known nephrotoxic potential for a minimum period

of two days before the development of AKI.5

c. Radio-contrast nephropathy: If there is a 25% increase

in serum creatinine or an absolute increase in serum

creatinine of e”0.5 mg/dl within 48 hours of contrast

exposure.26

d. Hypotension: If there was hypotension (Mean arterial

pressure <70 mm hg), because of cardiovascular

cause.13

e. Volume loss: If there was an obvious cause of volume

depletion along with loss of skin turgor and other

clinical features of hypovolemia.13

Patients were followed up regularly till discharge from the

hospital. The outcome of HAAKI was defined during

discharge from the hospital in terms of a) Length of

hospital stay (defined as number of days from hospital

admission to discharge), b) Death, and c) Recovery of

renal function. Complete recovery of renal function was

defined as the return of s. creatinine to normal/baseline

value; partial recovery was defined as improvement of s.

creatinine form peak value but remaining above normal/

baseline value.

Quantitative data were expressed as mean & standard

deviation. Categorical data were expressed as frequency

and percentage. Statistical analyses were performed by

using Windows-based computer software with SPSS

version-23. Association between categorical variables was

seen by the chi-square test. For all statistical tests, p-
values less than 0.05 were considered significant.

Result

In this study, a total of 257 patients were evaluated to find
HAAKI patients from the intensive care unit (ICU). Among
these 257 patients, 49 (19.0%) patients had pre-existing
chronic kidney disease (CKD), and 23 (9%) patients
developed AKI before hospital admission or within 48
hours of admission, classified as community-acquired

acute kidney injury (CAAKI). After the exclusion of CKD
and CAAKI patients, 185 (72% of the total) were included
as study subjects. Subjects were followed till discharge
from the hospital.

Table-I

Primary diagnosis of all study subjects

Diagnosis Number of Patients (%)

Intracranial haemorrhage 28 (15%)

Intracranial Space occupying lesion 10 (5%)
Malignancy 15 (8%)
Road traffic accident 17 (9%)
Viral encephalitis 9 (5%)
Respiratory failure 11 (6%)
Ischemic stroke 13 (7%)
Traumatic CNS injury 12 (6.0%)
Acute coronary syndrome 12 (6.0%)
Cardiac arrest 7 (4%)
Pneumonia 9 (5%)
Gun-shot wound 4 (2%)
Pancreatitis 5 (3%)
Gut surgery 7 (4%)
Hepatic failure 4 (2%)
Meningitis 4 (2%)
Sepsis 8 (4%)
Neuroleptic malignant syndrome 1 (1%)
Status epilepticus 2 (1%)
Prolapsed vertebral disc 1(1%)
Crohn’s disease 1 (1%)
Acute respiratory distress 5 (3%)
syndrome (ARDS)

Total 185 (100%)

Our study population was admitted with a heterogeneous
group of diseases. Intracranial hemorrhage was the most
common reason for ICU admission among study subjects.
The mean age of the study subjects was 50.1±10.2 years.
The majority (70.2%) were male.

Figure 1: Study flow chart

Total number of patients screened: 

257 (100.0%)

Community Acquired AKI: 

23 (9%) 

No renal impairment:

177 (68%)

Hospital Acquired AKI:

26 (10%)

Chronic Kidney Disease (CKD):

49 (19%)

Patients with normal serum creatinine 

at 48 hours: study subjects: 

185 (72%)
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Table-II

Primary diagnosis of HAAKI patients

Diagnosis Number (%)

Intracranial haemorrhage 5 (19%)

Respiratory failure 4 (15%)
Pneumonia 3 (12%)
Sepsis 2 (8%)
Viral encephalitis 2 (8%)
Ischemic stroke 2 (8%)
Acute coronary syndrome 3 (12%)
Traumatic CNS injury 2 (8%)
Malignancy 2 (8%)
Cardiac arrest 1 (4%)

Total 26 (100%)

The HAAKI patients were also heterogeneous in terms of
primary disease for hospital admission.

The mean age of HAAKI patients was 64.5±9.3 years. The
majority (76%) of HAAKI patients were male.

Table-III

Causes of HAAKI

Cause of HAAKI N (%)

Sepsis 10 (39%)

Contrast nephropathy 1 (4%)
Hypotension 1 (4%)
Volume depletion 3 (12%)
Nephrotoxic drug 4 (15%)
Sepsis + Hypotension 1(4%)
Sepsis + Nephrotoxic medication 4 (15%)
Sepsis + Volume depletion 2(8%)

Sepsis was the commonest cause, either alone (n=10) or
as a part of multiple causes (n=17); Six out of 26 patients
had more than one contributing cause.

Table-IV

KDIGO AKI stage of HAAKI patients

KDIGO stage N (%)

Stage 1 11 (42%)

Stage 2 6 (23%)
Stage 3 9 (35%)

About half (n= 11, 42%) of all patients were in KDIGO

stage 1, and 23% were in KDIGO stage 2 (n=6), and 35% in
KDIGO stage 3 (n=9).

Table-V

Outcome of HAAKI patients

Outcome Total(n=26)

Complete recovery 1 (4%)

Partial recovery 4 (15%)

No recovery 1 (4%)
Death 20 (77%)

Data expressed in number & percent column

Out of 26 HAAKI patients, 20 (77%) patients had died, 4
(15 %) had partial recovery from AKI, one patient had
complete recovery from AKI and another patient was
discharged with persistent AKI.

Sepsis, the need for renal replacement therapy (RRT), and

higher KDIGO AKI stage were associated with higher
mortality among HAAKI patients. Age, gender, and
comorbidity score had no association with the death of
patients.

Table VI

Association of factors with death of HAAKI patients

Patient Characteristics Odds Ratio 95% Confidence Interval (CI) P value

Age ≥63 years 0.91 0.28-2.94 0.873

Male gender 0.53 0.13-2.21 0.377

Smoking 1.58 0.48-5.13 0.554

Comorbidity score ≥3 1.30 0.40-4.21 0.768

Days to diagnosis e”5 days 1.92 0.58-6.32 0.373

Baseline serum Creatinine ≥1.1 mg/dl 0.91 0.28-2.94 0.161

Need for RRT 2.41 1.68-3.47 0.025

Sepsis as a cause of AKI 5.33 1.45-19.58 0.016

KDIGO stage - - 0.025
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Discussion:

Acute kidney injury (AKI) is a common but serious medical
condition caused by a range of diseases in a variety of
situations. Hospital-acquired acute kidney injury (HAAKI)

is associated with worse patient outcomes which is a
significant burden on scarce health resources. To achieve
‘0by25’ (to eliminate preventable deaths from Acute Kidney
Injury worldwide by 2025), knowledge of our current
situation is essential. The scarcity of data on the
Bangladeshi population has led to the exploration of

frequency, demographic & and clinical characteristics and
in-hospital outcomes of hospital-acquired AKI patients in
a tertiary care university hospital in Bangladesh.

Of 185 study subjects, 26 (14.5%) patients developed

HAAKI.  In previous studies, the reported rate of HAAKI

varied widely: 0.7% 12 ,  2.18%13 ,   3.4%11 ,  12.2%10,

14.8%9 . One reason for this variation could be the variation

of demographic (age, gender, ethnicity) and clinical (initial

diagnosis, comorbidity, hospital settings) characteristics

among studies. Another reason could be the variation in

diagnosis criteria of HAAKI among studies. Fujii et al.

(2014) revealed that KDIGO criteria had a higher

discriminating ability than previous RIFLE & AKIN criteria.

KDIGO creatinine criteria were utilized for AKI diagnosis

in this study.

Studies have defined HAAKI based on the development

of AKI after either 24 hours or 48 hours of hospital

admission. A duration of 24 hours might cause erroneous

inclusion of community-acquired AKI patients as HAAKI

cases in some of the previous studies.13, 28 In this study,

HAAKI was diagnosed as AKI developing at least 48

hours after hospital admission.

HAAKI patients (64.5±9.3 years) were older than patients

with normal renal function (48.5±13.7 years). Older age

was also found as a risk factor for HAAKI by Alam et al.28

& and Warnock et al.10 Gender was not found to be a risk

factor in the development of HAAKI in this study.

In this study, sepsis was the commonest cause of HAAKI
followed by nephrotoxic medication, hypovolemia, and
contrast nephropathy. Out of 26 patients, 19 patients had
more than one contributory cause of HAAKI. Sepsis was
the most common cause of HAAKI in most other studies
of ICU patients, but some studies reported hypovolemia

as a significant cause of HAAKI.9,13 The lower occurrence
of hypovolemia in this study might be due to the fact that
the patients were on intensive monitoring and had early
intervention to prevent or treat hypovolemia.

Among 26 HAAKI patients, 11 (42%) were categorized as
KDIGO stage 1, 6 (23%) as KDIGO stage 2, and 9 (35%) as
KDIGO stage 3. The percentage of patients in AKI
categories differed among several studies.15,18 The
difference could be due to actual differences and also the
difference in classification criteria being utilized.29

The majority of the HAAKI patients (n=20, 77%) died
during the hospital stay. The in-hospital mortality was
similar to the findings of other investigators: 51%8, 47%14,
and 21.8%16. Studies showed that the mortality of HAAKI
is higher in ICU patients. ICU patients are admitted with
critical illness and are most vulnerable to the added insult
of HAAKI.

In this study, sepsis as a cause of HAAKI, higher KDIGO
AKI stage, and need for renal replacement therapy (RRT)
were significantly associated with the death of HAAKI
patients. These findings are consistent with previous
studies13,18 Comorbidity was reported as a risk factor for
in-hospital death by Talib et al.23 However, this study did
not find any significant association between higher
comorbidity scores and in-hospital death.

Conclusion:

Hospital-acquired acute kidney injury (HAAKI) is often
an unrecognized condition. The present study found that
a significant number of hospital-admitted patients
developed HAAKI among ICU patients. Sepsis is the most
common cause of AKI in this patient group. Irrespective
of the cause and primary diagnosis, HAAKI was
associated with worse outcomes and high in-hospital
mortality. Sepsis, higher KDIGO AKI stage, and need for
renal replacement therapy were associated with a higher
risk of death in patients. So, every effort should be made
for the prevention and effective treatment of HAAKI to
avoid the grave consequences.
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Introduction:

Chronic kidney disease (CKD) is a major cause of morbidity
and mortality globally, affecting approximately 10% of the
population in 2017 1,2. The prevalence of CKD is increasing

rapidly worldwide. It is projected that by 2030, 70% above
patients with severe renal disease will come from countries
with similar demographics to those in Sub-Saharan
Africa3,4. Hemodialysis, a critical treatment for end-stage
renal disease (ESRD), involves regular, extensive sessions
to filter and purify the blood5. Alongside the treatment

challenges, CKD imposes significant financial burdens
on patients6.

The global economic impact of hemodialysis is well-

documented, with China alone spending around fifty billion
dollars a7. African nations have also documented
substantial healthcare costs associated with hemodialysis.
In South Africa, the estimated annual cost for hemodialysis
is $31,993.12, while in Tanzania, it is $27,4408,9. Moreover,
a report from Sudan reveals an estimated annual cost of

$6,847 for hemodialysis(10,11). A prior investigation carried

Patient Experiences and Financial Burdens Associated with

Hemodialysis in Bangladesh
Latif A1, Kar S2, Roy S3, Arni M4, Dipu SM5, Fatema K6

Abstract

Background: Chronic kidney disease (CKD) is a major health concern globally, with a rising prevalence, particularly in

developing countries. Hemodialysis is a critical treatment for end-stage renal disease (ESRD) patients, but it imposes significant

financial burdens. This study aims to investigate the experiences and financial challenges faced by hemodialysis patients in

Bangladesh.

Methods: An institution-based cross-sectional study was conducted from December 2023 to May 2024 across nine medical facilities

in Sylhet, Sunamgonj, and Moulvibazar, Bangladesh, including public, private, and non-governmental institutions. Data was

collected from 320 hemodialysis patients aged 18 years and older, who had been undergoing treatment for at least three months.

Costs were categorized as direct medical and direct non-medical, and converted to USD for international comparability.

Results: The mean monthly cost of hemodialysis was BDT 18,124.38 (USD 164.77), with significant variability (± BDT 9,505.074

or USD 86.41). Total direct medical costs averaged BDT 31,069.38 (USD 282.45) per month, while non-medical costs, particularly

transportation, added a median cost of BDT 4,800 (USD 43.64). The overall median direct cost was BDT 36,200 (USD 329.09) per

month. Socio-demographic data revealed that 43.44% of participants were treated in public facilities, 40.94% in private, and

15.63% in NGO facilities, with a larger proportion being male (59.38%) and middle-aged (mean age 50.62±14.18 years). After

dialysis, a majority of patients (75.31%) reported feeling better, while 17.50% felt no change, and 7.19% felt their condition had

worsened.

Conclusions: Hemodialysis patients in Bangladesh encounter significant financial burdens, primarily due to medical costs.

While HD centers are generally accessible, there are ongoing challenges, especially related to creating AVFs. These findings

underscore the importance of financial support and policy interventions to enhance affordability and accessibility of hemodialysis.

Additionally, comprehensive patient education and improved vascular health management are crucial for optimizing treatment

outcomes.
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out at government-operated hemodialysis facilities in

Ethiopia reported an annual cost of $4,466.59 for

hemodialysis12.Several studies have shown that socio-

demographic factors, such as age(12–15), sex, and wealth

status, are significantly associated with increased

expenses related to hemodialysis. Additionally, conditions

such as anemia14, diabetesand heart failure also increase

the cost of hemodialysis12.

In Bangladesh, health expenditure as a percentage of GDP

was approximately 2.36% in 2021, a slight increase from

the previous year16. Based on a scientific presentation on

Kidney Disease – Bangladesh Perspective, the cost of

hemodialysis per session ranges from 400–4500 BDT (USD

4–45), depending on the institute17. Even the most

economically disadvantaged patients who receive dialysis

at a rate of BDT 500 (USD 5) per session are required to

spend a minimum of BDT 20,000 (USD 200) per month

solely on treatment expenses17. Financial constraints force

forty percent of patients to discontinue dialysis after only

3–4 months17.  Although hemodialysis services are

currently available in multiple government-owned and

private secondary and tertiary care institutions in

Bangladesh, there is potential for enhancing the delivery

of these services18. The constraints of hemodialysis

services primarily result from inadequate machine

availability, a shortage of reagents, and the complexity of

the illness18. As a result, patients who are unable to afford

the higher costs of private care are placed on a waiting list

for this essential, lifelong treatment.

The prevalence of CKD in Bangladesh was 22.48% in

201719, leading to a growing number of patients requiring

hemodialysis. However, evidence on the costs and

outcomes of hemodialysis in public and private medical

facilities in Bangladesh is limited. This study aims to

investigate the experiences and financial burdens faced

by hemodialysis patients in these facilities and to explore

the coping mechanisms employed by those who cannot

afford treatment.

Methods

Study Design and Setting

The study utilized a cross-sectional design conducted

from December 2023 to May 2024 across nine medical

facilities in Sylhet, Sunamgonj, and Moulvibazar,

Bangladesh, encompassing public, private, and non-

governmental institutions. The facilities were selected

based on their provision of hemodialysis services and

patient volume. The public facilities were Sylhet MAG

Osmani Medical College and Hospital, Sador Hospital in

Sunamgonj, and Sador Hospital in Moulvibazar. The

private facilities were Alharamain Hospital, Ibn Sina

Hospital, Owasis Hospital, RagibRabeya Medical College,

and Mount Adora Hospital in Sylhet. The non-

governmental facility was the Kidney Foundation in

Sylhet. All these institutions offer hemodialysis services.

Additionally, the Sylhet Kidney Foundation is renowned

for its modern hemodialysis services and is the sole

transplant center in the region. Sylhet MAG Osmani

Medical College and Hospital is affiliated with Shahjalal

University of Science and Technology, while Sador

Hospital in Sunamgonj and Sador Hospital in Moulvibazar

are part of the Ministry of Health and Family Welfare of

Bangladesh. On the other hand, Alharamain Hospital, Ibn

Sina Hospital, Owasis Hospital, RagibRabeya Medical

College, and Mount Adora Hospital are privately owned

hemodialysis centers.

Sample Size and Study Population

A sample size of 320 patients was determined using the

following formula, based on a 5% significance level and

an estimated 11% prevalence20 of hemodialysis patients,

with a 10% non-response rate accounted for. Data were

collected using an interviewer-administered semi-

structured questionnaire and supplemented by clinical

records. The questionnaire was translated and re-translated

to ensure accuracy. Data collectors were trained nurses

supervised by principal investigators.

The study involved patients aged 18 years and older who

were receiving hemodialysis at any of 9 selected medical

centers. All participants had been diagnosed with chronic

kidney disease (CKD) and were undergoing regular

hemodialysis. To ensure that the patients had sufficient

experience with the treatment, only those who had been

receiving hemodialysis for at least three months were

included. In addition, all patients provided informed consent

to participate. Patients who were unable to provide informed

consent due to cognitive impairments or were critically ill and

had no attendants at the time of data collection were excluded

from the study. Furthermore, individuals who were currently

participating in other clinical studies that might influence

their responses or treatment outcomes were also excluded.

=n
z2pq

d2
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Data Collection and quality assurance

An interviewer-administered a semi-structured

questionnaire that contained questions designed to assess

the socio-demographic attributes, clinical characteristics,

and cost-related factors of the study participants. Clinical

information was obtained from the patient’s medical records.

The dependent variable in this study is the cost of

hemodialysis, which is quantified by the total of direct

medical costs, direct non-medical costs, and indirect costs.

Direct medical costs encompass expenses for hemodialysis

sessions, medications, laboratory tests, and other

associated medical services. Direct non-medical costs refer

to expenses for transportation borne by the patients and

their families. All cost data were calculated as mean or

median values per patient per month. The costs were

converted to United States dollars (USD) for international

comparability. At the time of data collection, the exchange

rate was USD 1.0 = BDT 110, fiscal year 2022–23.

In terms of quality assurance, the questionnaire was

initially drafted in English and subsequently translated

into Bangla, the local language, by specialists in the subject

matter and linguists to ensure linguistic consistency. For

verification purposes, the text was then retranslated into

English.Besides, nine dedicated staff nurses, each

assigned to a specific center, collected the relevant data

under the supervision of principal investigators. They also

underwent a 3-day training on the study’s purpose, data

collection instruments, techniques, and procedures.

Data Analysis

The analysis of the dataset was meticulously performed

using the cutting-edge capabilities of STATA version 17,

which facilitated a rigorous and precise interpretation of

the refined data. We engaged in a comprehensive

deployment of descriptive statistics to delineate the

properties of the data. The calculation of mean, median,

and standard deviation was systematically executed for

continuous variables, enhancing clarity and insight.

Variables conforming to a normal distribution, such as age

and monthly dialysis costs, were articulated with the mean

value alongside the standard deviation to depict

dispersion. For data exhibiting skewness, including

duration of hemodialysis, monthly investigation costs and

medication expenses, the median was presented, bracketed

by the interquartile range to capture the central tendency

and variability. Additionally, categorical variables such as

patient gender and etiological factors of renal failure were

synthesized, with frequencies and percentages succinctly

conveying their distribution. Preliminary checks for

normality through the use of histograms and box plots

were carried out, ensuring that the subsequent analyses

remained statistically valid and grounded.

Results:

Socio-demographic characteristics of participants

The socio-demographic data indicate that most

participants were treated in either public (43.44%) or private

(40.94%) facilities, with a significant male majority (59.38%).

The mean age of participants was 50.62 years (±14.18),

with the largest proportion (44.06%) aged between 36 and

55 years, followed by those aged 56 to 65 years (23.75%),
18 to 35 years (17.81%), and over 65 years (14.38%).

Table-I

Socio-demographic characteristics

of participants (n = 320)

Variables Categories Mean±SD/(n) %

Types of facilities, n (%) Public 139 43.44

Private 130 40.94

NGO 50 15.63

Gender, n (%) Male 190 59.38

Female 130 40.63

Age in years,Mean±SD 50.62±14.18

Age in years, n (%) 18–35 57 17.81

36–55 141 44.06

56–65 76 23.75

>65 46 14.38

Characteristics related to health services of the

participants

The median distance to hemodialysis (HD) centers was 15

kilometers (IQR: 1-100), indicating that most participants lived
relatively close to their centers. Notably, 64.38% of participants
traveled 20 kilometers or less, suggesting high accessibility.
However, 17.19% traveled between 21 and 40 kilometers,
11.56% between 41 and 60 kilometers, 5.63% between 61 and
80 kilometers, and 1.25% traveled more than 80 kilometers. In

contrast, the primary reason for not creating an arteriovenous
fistula (AVF) before starting dialysis was patient refusal
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(28.33%). Vascular problems, affecting 15.36% of the
participants, were the second most cited reason. Financial
crises prevented 14.33% of participants from creating an AVF
before starting dialysis (Table II).

Clinical attributes and treatment modality of participants

Twenty percent of the participants had been undergoing
hemodialysis (HD) for over three years (36 months and

above), and more than 20% of the participants attended
HD three times a week. The majority, 43.75% of
participants, had been undergoing HD for less than one
year (12 months), followed by 36.25% for 1 to 3 years (12
to 36 months). The preponderance of participants (67.19%)
received HD twice a week, followed by 28.44% who received

it three times a week. Regarding the first dialysis access,
the data reveals that 63.44% of participants initially used a
femoral vein catheter (FVC), while 25.94% used a jugular
vein catheter (JVC). Only 9.38% had an arteriovenous (AV)
fistula as their first access.

It was found that almost all of the participants had at least

one other health condition in addition to chronic kidney

disease (CKD). The most common comorbidities among
the participants were hypertension, and diabetes mellitus,
affecting 75% and 65.31% of them, respectively.
Glomerulonephritis was present in 20.31% of the
participants, while polycystic kidney disease affected 5%
of them. It’s worth noting that only 6.88% of the
participants had no other comorbid conditions. (Table III).

Participants reported an average of 3.53 ± 2.46
hospitalizations in the last year, with significant variability.
The majority of participants (68.13%) had between 1 and 4
hospitalizations, while 21.25% had between 5 and 8, and
5% had more than 8 hospitalizations. Only 5.63% reported
no hospitalizations.

Regarding AV fistula (AVF) operations, close to three-
quarters (73.14%) of the patients had undergone the
procedure once, followed by 24.60% who had it twice, and
1.94% who had it three times. Only one participant had
never had an AVF operation(Table III).

Experience of hemodialysis treatment for the patients

Most of the participants (75.31%) reported feeling better

after undergoing hemodialysis. A significant minority

Table-II

Characteristics related to health services of the participants (n = 320)

Variables Categories Median (IQR)/(n) %

Distance to HD center (km), Median (IQR) 15 (1 – 100)

Distance to HD center (km), (n = 320) Less than or equal to 20 206 64.38

21–40 55 17.19

41–60 37 11.56

61 – 80 18 5.63

80 above 4 1.25

Reasons for No AVF Before Dialysis, (n = 293) Lack of time 36 12.29

No doctor’s advice 28 9.56

Heart problem 22 7.51

Vascular problem 45 15.36

Financial Crisis 42 14.33

Refused HD 83 28.33

Unaware of lifelong HD necessity 36 12.29

Others 1 0.34
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(17.50%) felt no change in their condition after dialysis.
Only 7.19% felt that their condition was deteriorating post-

dialysis (Table IV).

Table-IV

Experience of hemodialysis treatment for

the patients (n = 320)

Variables Categories n (%)

Feeling After Better than before 241 75.31

Dialysis, n (%)

As before 56 17.50
Worsening 23 7.19

Cost of hemodialysis

The median monthly total direct cost, combining direct
medical and non-medical expenses, was BDT 36,200 (USD

329.09) per patient, with a wide range from BDT 11,240 to
114,000 (USD 102.18 to 1,036.36). The mean monthly cost

for hemodialysis for study participants was BDT 18,124.38
(USD 164.77) ± BDT 9,505.074 (USD 86.41) (USD 1 =  BDT
110 inthe 2022–23 fiscal year). The mean monthly costs
for investigations and medicine were BDT 4,020 (USD
36.55) and BDT 8,925 (USD 81.14) per patient, respectively.
The direct medical cost, consisting of the total cost of

hemodialysis, investigation, and medicine costs, amounted
to BDT 31,069.38±13,122.87 (USD 282.45±119.30),
comprising the largest share (85.83%) of the total cost. In
terms of the direct non-medical cost, the median monthly
transportation cost was BDT 4,800 (USD 43.64), with a
wide interquartile range (BDT 240 to 48,000 or USD 2.18 to

436.36), accounting for 14.17% of the total direct cost
(Table V).

Table-III

Clinical attributes and treatment modality of participants (n = 320)

Variables Categories Mean/Median/ (n) (%)

HD duration, months, Median (IQR) 14 (3 – 100)

HD duration, months, n (%) < 12 140 43.75

12–36 116 36.25

> 36 64 20.00

HD frequency per week,Mean±SD 2.2875±0.54

HD frequency per week, n (%) Once 9 2.81

Twice 215 67.19

Thrice 91 28.44

Four times 5 1.56

First dialysis access, n (%) AV Fistula 9 9.38

JVC 83 25.94

FVC 203 63.44

Tunnel cuff catheter 4 1.25

Comorbidity, n (%) Diabetes Mellitus 209 65.31

Hypertension 240 75.00

Glomerulonephritis 61 20.31

Polycystic Kidney Disease 16 5.00

No comorbidity 22 6.88

Hospitalizations Last Year,Mean±SD 3.53±2.46

Hospitalizations Last Year, n (%) No hospitalization 5 5.63

1 – 4 218 68.13

5 – 8 68 21.25

8 and above 16 5.00

AVF Operations Count, (n = 309) No 1 0.32

Once 226 73.14

Twice 76 24.60

Thrice 6 1.94
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Discussion:

The objective of this research was to assess the overall

expenses associated with hemodialysis for end-stage renal
disease patients and their treatment satisfaction at
government and private facilities in the Sylhet region of
Bangladesh. The study involved 320 patients, with a
majority being male (59.38%), and a mean age of 50.62
years.

Patient Experience of Hemodialysis Treatment

Regarding the subjective experience of hemodialysis, a
majority of patients (75.31%) reported feeling better post-
dialysis, while 17.50% felt no change, and 7.19% felt their
condition had worsened, as reported by the previous
studies(21,22). These findings suggest that while
hemodialysis is generally perceived positively by most

patients, a notable proportion do not experience
improvement or feel worse, indicating the need for ongoing
patient support and possibly alternative treatment
strategies.

Financial Burden of Hemodialysis

The financial burden of hemodialysis on patients in
Bangladesh is significant, as revealed by the financial

analysis conducted in this study. The mean monthly cost
of hemodialysis was found to be BDT 18,124.38 (USD
164.77), with considerable variability (± BDT 9,505.074 or
USD 86.41). This indicates that while some patients incur
relatively lower costs, others face much higher expenses,
highlighting the inconsistent financial impact of the

treatment.

The total direct medical costs, which include the costs of
hemodialysis sessions, investigations, and medications,
averaged BDT 31,069.38 (USD 282.45) per month. This
substantial figure demonstrates the heavy financial toll

that medical necessities alone impose on patients. The
majority of this expense is attributed to the cost of
hemodialysis itself, which is a recurrent and unavoidable
expenditure for individuals with chronic kidney disease.

Moreover, most of the patients might have unable to pay
for the treatment they received, leading them to use various
strategies to cover their expenses. In our study, the most

common reason was patient refusal of hemodialysis
(28.33%), and financial crises (14.33%). The previous study
revealed that the most commonly used coping strategies
included seeking support from friends and family, missing
hemodialysis appointments, and delaying essential
medications until they could afford them23. Additionally,

the present study found that the cost of hemodialysis
was significantly influenced by the type of healthcare
facility, with private institutions being associated with
higher costs. The duration of hemodialysis was also found
to have a significant impact on the overall cost, as reported
by the previous study23.In addition to the direct medical

costs, patients also incur direct non-medical costs,
primarily for transportation. The median monthly
transportation cost was BDT 4,800 (USD 43.64), which,
although relatively lower compared to medical costs, still
represents a significant financial strain, especially for
patients traveling longer distances to access hemodialysis

centers. These transportation costs are essential for
ensuring regular attendance at hemodialysis sessions,
which are critical for patient survival and well-being.

Overall, the total median direct cost of hemodialysis was
BDT 36,200 (USD 329.09) per month. The breakdown of
costs reveals that medical expenses account for the

majority (85.83%) of the total cost, while non-medical costs
make up a smaller but still important portion (14.17%).
This distribution emphasizes the predominance of medical

Table-V

Direct medical, direct non-medical, and total costs of hemodialysis for the patients (n = 320)

Variables                                                      Monthly hemodialysis cost

in BDT in USD

Direct medical Cost 31069.38±13122.87 282.45±119.30

Monthly HD cost, Mean ± SD 18124.38±9505.074 164.77 ± 86.41

Monthly investigation cost, Median (IQR) 4020±3633.807 36.55 ± 33.03
Monthly medicine cost, Median (IQR) 8925±5162.798 81.14 ± 46.93
Direct non-medical cost 4800 (240 – 48000) 43.64 (2.18 – 436.36)
Monthly transportation cost, Median (IQR) 4800 (240 – 48000) 43.64 (2.18 – 436.36)
Total Direct Cost, Median (IQR) 36200  (11240 – 114000) 329.09 (102.18 – 1036.36)
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expenses in the overall financial burden faced by patients
undergoing hemodialysis.In line with our research, a
significant portion of the expenses were linked to direct

healthcare costs23. The variability in costs further

emphasizes the financial challenges encountered by

patients. Factors such as the frequency of dialysis

sessions, the need for additional medical treatments, and

transportation costs contribute to this variability. Patients

who require more frequent dialysis or additional medical

interventions incur higher costs, exacerbating their

financial burden.

Every year, 35,000–40,000 Bangladeshis are diagnosed with

end-stage kidney disease (ESKD)(17,24) However, the

existing hemodialysis (HD) facilities can only accommodate

to 9000–10,000 new patients annually, leaving a large

number of ESKD patients without access to renal

replacement therapy (RRT)24. The main causes of ESKD

in HD patients are chronic glomerulonephritis, diabetic

kidney disease, and hypertension24. In our present study,

most participants had comorbid conditions, with

hypertension (75%) and diabetes mellitus (65.31%) being

the most prevalent. Other notable comorbidities included

glomerulonephritis (20.31%), indicating a high burden of

coexisting health conditions in this population. The

average number of hospitalizations in the past year was

3.53±2.46, with the majority (68.13%) having between 1

and 4 hospitalizations. This highlights the significant

morbidity associated with chronic kidney disease,

increasing healthcare burden.

The majority of dialysis centers in Bangladesh are run for

profit, charging between USD 44–62 per session, while

nonprofit hospitals charge USD 12–18(24). Due to limited

funds, the scheduled dialysis program in government

healthcare institutions in Bangladesh has been stopped.

Previously, this program offered subsidized dialysis at four

USD per session to eligible patients selected by a

committee20.

Given the substantial financial demands of hemodialysis,

there is a pressing need for financial support and policy

interventions to alleviate these burdens. Potential

measures could include subsidies for hemodialysis

sessions, financial assistance programs for low-income

patients, and improved insurance coverage for chronic

kidney disease treatments. Additionally, enhancing the
accessibility and affordability of transportation to
hemodialysis centers could significantly reduce the non-
medical costs incurred by patients.

Ethical Considerations

Participants provided informed consent before data
collection, understanding the study’s purpose,
procedures, risks, and benefits. Each was given a unique

identifier for confidentiality, and personal information was
securely stored separately from research data. The study
protocol was approved by the Ethical Review Board of
Jalalabad Ragib-Rabeya Medical College, ensuring
adherence to ethical standards for human subject research.

Limitations

The information provided by individuals about costs and
experiences may be influenced by recall bias, as they might

not accurately remember past events or expenses. Because
the data was collected at one specific time, through a cross-
sectional design, it limits the ability to determine cause
and effect or observe changes over time.

Conclusion:

The financial burden of hemodialysis on patients in
Bangladesh is considerable, with direct medical costs
comprising the majority of expenses. The high and variable

costs highlight the necessity for comprehensive financial
support mechanisms and policy reforms to ensure that
hemodialysis is accessible and affordable for all patients,
thereby improving their quality of life and health outcomes.
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Introduction:

The interaction between thyroid function and kidney

health is well established, with both organs playing critical

roles in each other’s physiological processes. The kidneys

are essential for the metabolism and excretion of thyroid

hormones, while thyroid hormones are key regulators of

kidney function, influencing renal blood flow (RBF),

glomerular filtration rate (GFR), and water-electrolyte

balance.1,2 These hormones, including thyroxine (T4) and
triiodothyronine (T3), affect multiple aspects of kidney
function, and any thyroid dysfunction—whether

hyperthyroidism or hypothyroidism—can lead to changes
in renal performance.3

Chronic kidney disease (CKD) is a global health challenge,
with over 9.1% of the global population affected, leading
to significant morbidity and mortality.4 CKD is characterized

Association of Thyroid Function with the Estimated

Glomerular Filtration Rate in Rural Population
Rahman IZ1, Chowdhury KH2 , Chowdhury AA3, Alam KS4, Alam MB5, Iqbal MM6 , Uddin MN7,

Hossain MS8, Das S9, Morshed MR10, Mekhola MH11, Anwar MA12,  Ripa RA13

Abstract

Background: Thyroid dysfunction affects renal function through both prerenal and direct renal effects. This study aims to evaluate

the association of thyroid function (TSH and FT4) with the estimated glomerular filtration rate (eGFR) in a rural population in

Bangladesh.

Methods: A cross-sectional study was conducted from July 2019 to June 2020 in a rural area, involving 325 participants.

Demographic and clinical data were recorded, and blood and urine samples were collected to measure thyroid function (TSH and

FT4) and renal function (serum creatinine, albumin creatinine ratio). eGFR was calculated using the CKD-EPI equation.

Results: The mean age was 41±13 years, with 54% male and 46% female participants. Mean values of serum creatinine, eGFR,

and albumin creatinine ratio were 0.85±0.36 mg/dl, 98±28 ml/min/1.73 m², and 24±39, respectively. 61% of participants had

normal eGFR levels, while 39% had mildly decreased eGFR (60-89 ml/min/1.73 m²), and 2% had mildly to moderately decreased

eGFR (45-59 ml/min/1.73 m²). Mean TSH and T4 were 2.27±2.14 uIU/ml and 0.96±0.14 ng/dl, respectively. 81% were euthyroid,

16% hypothyroid, and 3% hyperthyroid. eGFR was significantly lower among hypothyroid patients. A significant negative

correlation between TSH and eGFR was observed (p<0.05, r=-0.709).

Conclusion: A significant negative association between TSH and eGFR was observed, with eGFR decreasing as TSH levels

increased. Further population-based studies are recommended to confirm these findings.

(Bang. Renal J. 2024; 6(2): 61-66)
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by a persistent reduction in GFR, and the estimated GFR
(eGFR) serves as the primary measure for assessing kidney
function. In clinical practice, eGFR is calculated using

serum creatinine levels, age, gender, and body surface
area. Normal kidney function is typically represented by
an eGFR >90 ml/min/1.73 m², while CKD is defined by an
eGFR <60 ml/min/1.73 m² for over three months.5,6

Hypothyroidism and hyperthyroidism each have distinct
effects on renal physiology. Hypothyroidism leads to

reduced renal blood flow (RBF) and GFR due to decreased
cardiac output and increased systemic vascular resistance,
which reduces renal perfusion.7 This condition is also
associated with impaired sodium and water reabsorption,
which further aggravates renal dysfunction. On the other
hand, hyperthyroidism increases RBF and GFR by

stimulating cardiac output and activating the renin-
angiotensin-aldosterone system (RAAS), potentially
leading to hyperfiltration and glomerular damage if left
untreated.8,9

Thyroid hormones are necessary for the proper
development and function of the kidneys. They regulate
protein synthesis, promote cell growth, and influence the
kidney’s ability to filter blood. Reduced thyroid function,
particularly hypothyroidism, has been shown to decrease
kidney mass and lower GFR by limiting renal perfusion
and inducing structural changes in the glomeruli.10

Hypothyroidism has also been linked to higher serum
creatinine levels due to impaired muscle metabolism, which
can further complicate the assessment of kidney
function.11 In contrast, hyperthyroidism increases renal
excretion of creatinine due to muscle breakdown and higher
metabolic activity, which can mask underlying kidney
problems.12

Several studies have documented the correlation between
thyroid function and kidney health, emphasizing that
thyroid dysfunction, even in its subclinical form, can
influence eGFR.13 For example, subclinical
hypothyroidism, where TSH levels are elevated but T4

remains within the normal range, has been associated with
a higher risk of CKD.14 In individuals with eGFR below 60
ml/min/1.73 m², the prevalence of hypothyroidism
increases, and a linear relationship between rising TSH
levels and declining eGFR has been observed.15

Furthermore, a bidirectional relationship exists between

thyroid dysfunction and CKD: not only does thyroid
dysfunction impair kidney function, but declining kidney
function can also alter thyroid hormone metabolism and
secretion.16

The rural population in Bangladesh is particularly

vulnerable to both thyroid disorders and CKD. Limited

access to healthcare services, combined with a lack of

awareness regarding thyroid health, means that many

individuals in rural areas remain undiagnosed or

underdiagnosed for both conditions. Despite the

importance of thyroid function in maintaining kidney

health, routine screening for thyroid disorders is rarely

performed in these communities, exacerbating the risk of

undetected renal impairment.17,18 Addressing this gap in

healthcare requires a better understanding of the

correlation between thyroid function and eGFR in rural

populations, especially in developing countries where

CKD is becoming increasingly prevalent.19

This study aims to evaluate the association between

thyroid function, particularly thyroid-stimulating hormone

(TSH) and free thyroxine (FT4), and eGFR in a rural

population in Bangladesh. By establishing a clearer

understanding of this relationship, the study hopes to

contribute to better screening protocols and healthcare

strategies that can help manage and prevent CKD in

populations where both thyroid dysfunction and renal

impairment are prevalent.

Methods

Study Design and Population

This cross-sectional study was conducted from July 2019

to June 2020 in a rural area of Bangladesh. A total of 325

participants were enrolled through a simple random

sampling method. Inclusion criteria were adults aged 18

years and above, residing in the study area, and

consenting to participate. Exclusion criteria included

known cases of thyroid or renal diseases under treatment.

Data Collection

Demographic data (age, sex) and clinical data (blood

pressure, BMI) were recorded. Blood and urine samples

were collected to measure thyroid function (TSH and FT4)

and renal function (serum creatinine, albumin creatinine

ratio).

• Thyroid Function Tests: Serum levels of TSH and FT4

were measured using enzyme-linked immunosorbent
assay (ELISA).

• Renal Function Tests: Serum creatinine was measured
using Jaffe’s method, and the albumin creatinine ratio
was determined using immunoturbidimetry. eGFR was
calculated using the CKD-EPI equation.

62
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Statistical Analysis

Data were analysed using SPSS version 25. Descriptive
statistics were used to summarize the data. The correlation
between TSH and eGFR was assessed using Pearson

correlation coefficient, and significance was set at p<0.05.

Results

This cross-sectional study was carried out in National
Institute of Kidney diseases and Urology for a period of
12 months. The aim of the study was to determine the
relationship of kidney function status with thyroid
function status among study population. A total of 325

subjects were enrolled in this study as study population

Majority of the study population was male 54% and 46%
were female

Mean height, weight, diastolic blood pressure, BMI,

systolic and diastolic blood pressure were 1.5±0.8 meters,
62±10 kg, 25.4±4.1, 127±20 mmHg, 79±12 mmHg.

Table-I

Distribution of gender according to thyroid

status (n=325)

Gender Thyroid status Total p

Hypo- Euthyroid Hyper- n(%) value
thyroidism n(%) thyroid

n(%) n(%)

Male 26 (15) 143 (81) 7 (4) 176 (54) 0.723

Female 19 (12) 126 (85) 4 (3) 149 (46)

Among the study population 81% male patients are in
euthyroid stage, 15% in hypothyroid state and 4% in

hyperthyroid state. And 85% female patients are in
euthyroid stage, 12% in hypothyroid state and 3% in
hyperthyroid state.

Table-II

Baseline disease pattern of study population (n=325)

Primary disease Frequency(n) Percentage

DM 22 7

HTN 37 11

Nephropathy (eGFR<60, 53 16
ACR>30)
Healthy 213 66

DM: Diabetes Mellitus; HTN: Hypertension

7% subjects had DM (With or without hypertension and
nephropathy), 11% had HTN (With or without
nephropathy), 16% had Nephropathy (eGFR<60, ACR>30)

and 66% were healthy.

Table-III

Serum creatinine, estimated GFR (eGFR) and albumin

creatinine ratio of the study population (n=325)

Investigation Mean±SD Range

(Min-Max)

Serum creatinine (mg/dl) 0.85±0.36 0.30-2.97

eGFR (ml/min/1.73 m2) 98±28 45-166

Albumin creatinine ratio 24±8 0.12-783

Mean value of serum creatinine, eGFR and albumin
creatinine ratio was 0.85±0.36 mg/dl, 98±28 ml/min/1.73 m2
and 24±8

Majority of the study population were in age group 31-50

years (59.70%) followed by in decreasing order 18-30 years
(20%), 51-70 years (17.5%), >70 (2.8%). The mean age of
the study population was 41.66±13.01 (SD) years

Figure 1: Distribution of the study population by age

group (n=325)
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Table-IV

Kidney function status of the study population

according to serum creatinine and albumin creatinine

ratio (n=325)

N %

Serum creatinine Normal level 269 83

Increased level 56 17
ACR <30 272 84

>30 53 16

In the study population 83% participants have normal S

creatinine level, 17% participants have increased S
creatinine. 84% participants have ACR<30, 53%
participants have ACR>30.

Table-V

Kidney function status of the study population

according to estimated eGFR (n=325)

N %

≥90 197 61

60-89 123 38

<60 (45-59) 5 1

In the study population, 61% participants’ eGFR level was
≥90, 38% participants’ eGFR was 60-89 and 1%

participants’ eGFR was <60 (45-59).

Table-VI

Clinical parameters among the study subjects according to eGFR (n=325)

≥90(n=197) eGFR60-89(n=116) <60 (45-59)(n=12) p value

Mean±SD Mean±SD Mean±SD

Age 41±12 43±14 54±10 0.051
BMI (kg/m) 25.9±4 24.7±4.2 23.4±4.6 0.028
SBP (mmHg) 125±20 129±20 154±29 0.005
DBP (mmHg) 79±12 79±12 87±15 0.350

*Variable was expressed in frequency (percentage). p value was determined by one-way ANOVA and  chi-square test

BMI was statistically higher in patients with eGFR ≥90. SBP was significantly higher in patients with eGFR <60 (45-59)

Table-VII

Laboratory parameters among the study respondents according to thyroid status (n=325)

                                   Thyroid status

Hyperthyroid Euthyroid Hypothyroid p value

Mean±SD Mean±SD Mean±SD

Fasting blood sugar (mmol/l) 5.9±1.6 5.7±1.8 5.6±1.7 0.686

Total protein (gm/dl) 7.4±0.7 7±0.6 7.4±0.7 0.166
Albumin (gm/dl) 4.6±0.5 4.6±0.6 4.3±0.6 0.591
Triglyceride (gm/dl) 175±59 160±62 160±58 0.742
Total cholesterol (gm/dl) 184±47 166±38 184±50 0.495
Uric Acid (gm/dl) 5.2±1 5.6±3.6 6.3±2.6 0.227

Albumin creatinine ratio 16±4 26±7 33±10 0.640
TSH (uIU/ml) 0.22± 0.21 1.63± 0.71 6.78±3.22 0.001
FT4 (ng/dl) 1.08±0.36 0.96±0.11 0.90±0.12 0.001

p value was determined by one-way annova

Albumin creatinine ratio was high in hypothyroid group.

TSH was high in hypothyroid group in comparison to euthyroid and hyperthyroid group

TSH was low in hyperthyroid group in comparison to euthyroid and hypothyroid group

FT4 was low in hypothyroid group in comparison to euthyroid and hyperthyroid group
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Discussion:

This study found a significant negative association
between TSH and eGFR in a rural population in

Bangladesh. Elevated TSH levels were associated with

decreased eGFR, indicating that thyroid dysfunction,

particularly hypothyroidism, adversely affects renal

function.10 These findings align with previous studies

showing that thyroid hormones influence renal blood flow

and GFR.15,16

The observed correlation suggests that monitoring thyroid

function in patients with declining renal function could be

beneficial for early detection and management of thyroid

disorders. Hypothyroidism’s impact on renal function may

be due to its effects on cardiac output and vascular

resistance, leading to reduced renal perfusion.7

Conversely, hyperthyroidism’s increase in GFR is linked

to increased cardiac output and stimulation of the renin-

angiotensin-aldosterone system.8,9

Implications for Clinical Practice

Monitoring thyroid function in patients with renal

impairment can help in early detection and management of

thyroid disorders. This is especially important in rural

populations where healthcare access and diagnostic

facilities are limited.

Conclusion

This study highlights the significant negative association

between TSH and eGFR in a rural population in

Bangladesh. Thyroid dysfunction, especially

hypothyroidism, is associated with reduced renal function.

These findings underscore the importance of thyroid

function monitoring in patients with renal impairment.

Future research should focus on larger, population-based

studies to better understand this relationship.
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Introduction:

Lupus nephritis (LN) is one of the most common and most
severe manifestations of SLE, affecting up to 60 % of
patients at some point of the disease. The highest
frequencies of renal involvement are found in juvenile
onset-lupus patients (50-80%) as compared to less than
30 % in late-onset lupus (>50 years). In the SLE cohort at
Karolinska University hospital, the prevalence of LN was
found to be 42 %. 1 Most patients develop nephritis early
in their disease (within 5 years from diagnosis), especially
among children and adolescents in whom renal disease is
often a presenting feature of SLE.

A recent study on LN patients followed between 1975 and
2005 found that although the overall mortality has decreased,
it remained stable over the last decade and the risk for end
stage renal disease (ESRD) remained constant over the last
30 years. 2 In addition, morbidity and mortality is higher among
patients with LN compared to SLE patients overall. 3

Although the treatment of LN has improved, not all patients

respond to standard immunosuppressive treatment, 35%
have at least one renal relapse and 5-20% develop ESRD
after 10 years.4 In addition, treatment-related toxicity
remains a concern.

Correlations of urinary N-acetyl-beta-D-glucosaminidase

with Proteinuria, SLEDAI-2K (Renal), Anti-ds DNA

Antibody Titre and Serum C3 in Patient with lupus

Nephritis
Helal ASMJ1, Rahman MH2

Abstract:

Objective: In this study our main goal was to evaluate correlations of urinary N-acetyl-beta-D-glucosaminidase (uNAG) with

proteinuria, SLEDAI-2K (renal), Anti-ds DNA antibody titre and serum C3 in patients with lupus nephritis (LN).

Method: This cross-sectional prospective observational type of study was done among 60 diagnosed patients of lupus nephritis

(active and inactive) at the Department of Nephrology, Dhaka Medical College Hospital, Dhaka, from January 2018 to December

2018.  All the patients were recruited as per inclusion and exclusion criteria. Patients were subjected to full history taking with

special emphasis on disease activity in SLE patients measured by systemic lupus erythematosus disease activity index 2000(SLEDI-

2K). Urinary N-acetyl-beta-D-glucosaminidase was determined using an enzyme-linked immunosorbent assay(ELISA) kit(15)of

R&D systems.

Results: There was no significant difference in age between patients with active lupus nephritis (LN) and those with inactive LN.

However, the majority of patients in both groups were female. Serum C3 levels were significantly lower in patients with active LN

compared to those with inactive LN. Additionally, erythrocyte sedimentation rate (ESR), proteinuria, anti-dsDNA antibody titre,

and urinary N-acetyl-beta-D-glucosaminidase (uNAG) levels were significantly higher in the active LN group than in the

inactive LN group. Furthermore, uNAG was found to be more sensitive than anti-dsDNA antibody titre in distinguishing between

active and inactive LN.

Conclusion: Based on our study, we conclude that urinary N-acetyl-beta-D-glucosaminidase (uNAG) is a valuable biomarker

with a significant positive correlation with SLEDAI-2K scores, proteinuria, and anti-dsDNA antibody titres. Additionally, uNAG

levels show a negative correlation with serum C3 levels. To further validate these findings, larger-scale studies are needed.

Specifically, larger prospective studies in Bangladesh are required to assess uNAG’s effectiveness and cost-efficiency, particularly

in resource-limited settings.

Keywords: urinary N-acetyl-beta-D-glycosaminidase, SLEDAI-2K (significantly), proteinuria, anti-ds DNA Ab titre.

(Bang. Renal J. 2024; 6(2): 67-71)
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The urinary enzyme N-acetyl-beta-glucosaminidase (NAG)
is found in the lysomes of the proximal tubule epithelial
cells (Bazi et al., 2002), and high NAG activity in urine may

indicate an early sign of renal disorder. It is detectable in
urine 12h after tubular injury. In One Study, urinary
activities were found to be elevated in normoalbuminuric
type-2 diabetes patients as compare to control, The receiver
operating charteristic (ROC; Diagnostic accuracy) Plot of
this study showed that urinary NAG had higher sensitivity

then serum creatinine.

Other Biomarkers for detecting early kidney injury
neutrophil gelatinase-associated lipocalin (NGAL),
Cyatatin -C, Interleukin-18, Kidney Injury molecue-1(KIM-
1), Tissue inhibitor of metalloproteinases-2(TIMP2).

In this study our main goal is to evaluate correlations
urinary N-acetyl-beta-D-glucosaminidase with proteinuria,

SLEDAI-2K (renal), Anti ds DNA antibody titre and serum
C3.

Objective

General objective:

• In this study our main goal is to evaluate correlations
of urinary N-acetyl-beta-D-glucosaminidase with
proteinuria, SLEDAI-2K (renal), Anti-ds DNA antibody
titre and serum C3 in LN.

Specific objective:

• To confirm lupus nephritis cases by EULAR/ACR
criteria.

• To measure urinary N-acetyl-beta-D-glucosaminidase,
24 HOURS UTP, SLEDAI-2K (renal), Anti-ds DNA
antibody titre and serum C3 in patient with lupus
nephritis.

• To find out the correlations among these above-

mentioned markers.

Methodology

This is a cross-sectional prospective observational type
of study conducted since January 2018 to December 2018
at the Department of Nephrology in Dhaka Medical College
Hospial, Dhaka. Sixty diagnosed cases of lupus nephritis
patients (active and inactive) of indoor and outdoor of
Dhaka Medical College hospital had been selected for the

study in purposive sampling technique. Patients with
diabetes mellitus, pregnancy, severe heart, lung, liver
disease, urinary tract infection, chronic infection, e.g.,
tuberculosis, other immunological or inflammatory
disorders, e.g., RA, vasculitis. end stage renal disease

(ESRD) and who had undergone renal transplantation have
been excluded from the study.

Study procedure:

During the study period A questionnaire was prepared
considering key variables like demographic data, clinical

presentation, clinical findings, predisposing factors,
investigations were collected which was verified and the
data was collected. After selection of the patient; aims,
objectives and procedures of the study were explained
with understandable language to the patient. Risks and
benefits were also made clear to the patient. The patients

were encouraged for voluntary participation and they were
allowed being free to withdraw themselves from the study.
Then, informed written consent was taken from each
patient.

Data analysis:

Statistical analysis of the study was done by the Statistical
Package for Social Science (SPSS-22). The results were
presented in tables, figures and diagrams. Categorical data
were presented as frequency & percentage and numerical
data as mean & standard deviation. Confidence interval
was considered at 95% level. Receiver-operating
characteristics (ROC) analysis was used to calculate the
area under curve (AUC) for uNAG and to find out the best
cut-off value for identifying lupus nephritis activity. uNAG
was compared with serum C3, C4 and anti dsDNA Ab titres.
A p value of < 0.05 was considered statistically significant.

Result:

In table-I shows sociodemographic characteristic of the
patients where there was no significant difference in age
between active and inactive lupus nephritis patients.  Also,
most of the patients in both groups were female. The
following figure is given below in detail:

In table-II shows laboratory findings of the lupus nephritis
patients. Hb and serum C3 were significantly lower in active
LN than that of inactive LN. ESR, proteinuria, Anti-ds DNA
Ab titre and uNAG were significantly higher in active LN
than that of inactive LN. The following figure is given
below in detail:

In figure-1 shows ROC curve of uNAG and Anti-ds DNA

Ab titre in diagnosis of lupus nephritis activity.

Area under curve (AUC) of uNAG=0.958 and Anti ds DNA
Ab titre = 0.847. uNAG occupied more area than Anti ds
DNA Antibody titre. So,  uNAG is more sensitive than
Anti-ds DNA antibody titre. The following figure is given
below in detail:
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In Figure 2 shows ROC curve of serum C3 and serum C4 in

diagnosis of lupus nephritis activity. Area under curve

Table-I

Demographic profile of the patients (N=60)

                               Lupus nephritis Total p value

Active Inactive
Age (years)
≤20 9 (31.0) 7 (22.6) 16 (26.7)
21 – 30 13 (44.8) 13 (41.9) 26 (43.3)
31 – 40 5 (17.2) 6 (19.4) 11 (18.3)
>40 2 (6.9) 5 (16.1) 7 (11.7)
Total 29 (100.0) 31 (100.0) 60 (100%)
Mean SD 25.40 ± 8.07 30.13 ± 10.81 27.67 ± 9.75 0.060
Gender
Male 0 (0.0) 4 (12.9) 4 (6.7) 0.113
Female 29 (100.0) 27 (87.1) 56 (93.3)

Table-II

Laboratory findings of the patients (N=60)

Laboratory findings                                                 Lupus nephritis p value

Active Inactive

Hb 9.34 ± 1.54 10.72 ± 0.96 <0.001

ESR 49.92 ± 29.18 22.25 ± 16.84 <0.001
Proteinuria 2.43 ± 1.05 0.34 ± 0.41 <0.001
Serum C3 0.79 ± 0.38 1.21 ± 0.26 <0.001
Serum C4 0.21 ± 0.25 0.20 ± 0.12 0.755
Anti-ds DNA Ab titre 103.00 ± 66.64 54.23 ± 78.16 0.012
uNAG 104.58 ± 32.76 47.25 ± 14.73 <0.001
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Figure 1: ROC curve of uNAG and Anti-ds DNA Ab titre

in diagnosis of lupus nephritis activity

Figure 2: ROC curve of serum C3 and serum C4 in

diagnosis of lupus nephritis activity.
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(AUC) of serum C4 =0.596 and serum C3 =0.855. Here serum
C3 occupied more area than serum C4 so serum C3 is more
sensitive than serum C4.  The following figure is given

below in detail:

In Table-III shows correlation of uNAG with SLEDAI-2K
(renal), proteinuria, serum C3 and anti- ds DNA Ab titre of
the patients (n=60). Above table shows uNAG had
positive correlation with SLEDAI-2K (significantly),
proteinuria, Anti-ds DNA Ab titre. uNAG had negative

correlation with serum C3. The following table is given
below in detail:

Table-III

Correlation of uNAG with SLEDAI-2K (renal),

proteinuria, serum C3 and anti-ds DNA Ab titre of the

patients (n=60)

r value p value

SLEDAI-2K (renal) 0.656 <0.001

Proteinuria 0.240 0.065

Serum C3 -0.556 <0.001

Anti ds DNA Ab titre 0.248 0.056

In figure-3 shows correlation of uNAG with SLEDAI-2K
(renal) in the study subjects where uNAG positively
correlated with SLEDAI-2K (renal). The following figure
is given below in detail:

In figure-4 shows correlation of uNAG with proteiuria in
the study subjects where uNAG positively correlated with
proteiuria The following figure is given below in detail:

Discussion

In this study, mean age of the lupus nephritis patients in
active and inactive groups was 25.40 ± 8.07 years and

30.13 ± 10.81 years respectively. There was no significant
difference in age between active and inactive lupus
nephritis patients. Similar finding was observed in one
study. 5

Mean age of the lupus nephritis patients was 27.67 ± 9.75
years and female to male ratio was 14:1. Another study
found that mean age of the LN patients was 34.3 ± 13.6

years and female to male ratio was 9:1. 6

In this study, uNAG had positive significant correlation
with SLEDAI-2K and proteinuria. Another study found
positive correlation of uNAG with proteinuria but they
did not find any correlation with SLEDAI. 7

There was a strong positive correlation between
proteinuria and urinary NAG activity (p<0.001, r=0.759). 8

uNAG had negative correlation with serum C3 in this study.
Other study did not find any correlation with serum C3. 

9

Area under curve (AUC) of uNAG was 0.958, serum C3
was 0.855, Anti ds DNA Ab titre was 0.847 and serum C4
was 0.596 in diagnosis of lupus nephritis activity.
According to this study result, uNAG is better than serum

C3, Anti ds DNA Ab titre and serum C4 in diagnosis of
lupus nephritis activity. The area under the curve (AUC)
was 0.74 for the C3, and 0.65 for C4. 9

uNAG showed very good agreement in diagnosis of lupus
nephritis activity according to Kappa statistics. uNAG in
diagnosis of lupus nephritis activity showed accuracy,

Figure-3: Correlation of uNAG with SLEDAI-2K (renal)

in the study subjects.
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sensitivity, specificity, PPV and NPV were 0.950, 0.966,
0.935, 0.933 and 0.967 respectively.

Conclusion

Based on our study, uNAG proves to be a valuable
biomarker, showing a significant positive correlation with

SLEDAI-2K, proteinuria, and Anti-ds DNA Ab titre.
Additionally, uNAG demonstrates a negative correlation
with serum C3 levels. To optimize its use, further large-
scale research is necessary. Therefore, there is a pressing
need for more extensive prospective studies in Bangladesh
to assess uNAG’s efficacy and cost-effectiveness in

managing lupus nephritis, particularly in resource-limited
settings.
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Introduction

Ascites, the abnormal accumulation of fluid in the peritoneal
cavity, is a common complication observed in patients
undergoing maintenance hemodialysis. Various predisposing

factors contribute to the development of ascites in this
population, impacting their health and overall prognosis.
Understanding these factors is crucial for early detection,

appropriate management, and improved outcomes.
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Abstract:

Objective: To assess the predisposing factors of ascites on maintenance hemodialysis.

Method: This cross-sectional study was conducted in the out and inpatient Department of Nephrology, Dhaka Medical College

Hospital, Dhaka, and Popular Medical College Hospital, Dhaka from March 2017 – September 2019. Where 41 patients with

CKD 5 (age >18 years) who were on maintenance hemodialysis twice or thrice per week were selected as sample. Study population

were divided in 2 groups. Group A - Mild to moderate ascites and Group B - Severe ascites.

Results: Almost three fourth (71.7%) patients belonged to age <40 years. More than half (52.0%) of the patients were male and

29(48.0%) were female. Three fourth (75.0%) patients belonged to age <40 years in Group A and 28(70.0%) in Group B. Almost

two third (65.0%) patients were male in Group A and 17(42.5%) in Group B. Duration of disease was < 1 year in more than half

(55%) in Group A and 70% in Group B. The difference was statistically not significant (p>0.05) between two groups. Besides, >

80.0% patients had low SAAG high protein (LSHP) in Group A and 24(60.0%) in Group B. Two (10.0%) patients had reactive

HBsAg in Group A and 4(10.0%) in Group B. Five (25.0%) patients had reactive anti HCV in Group A and 7(17.5%) in Group

B. About 70.0% patients’ serum albumin was >2.5 g/dL in Group A and 15(37.5%) in Group B. Two (10.0%) patients belonged

to ejection fraction (EF) >40 % in Group A and 17(42.5%) in Group B. Two third (65.0%) patients had neutrophilic leukocytosis

in Group A   and 33(82.5%) in Group B. Majority (90.0%) patients had nephrogenic ascites in Group A and 26(65.0%) in Group

B. The difference of serum albumin and ejection fraction (EF) was statistically significant (p<0.05) between two groups. In

addition to that, more than 80.0% patients belonged to age <40 years in LSHP ascites and 11(55.0%) in others. Half (50.0%)

patients were female in low SAAG high protein (LSHP) ascites and 9(45.0%) in others. Approximately, two third (70.0%) patients

belonged to duration of disease <1 year in LSHP ascites and 11(55.0%) in others. The difference of age was statistically significant

(p<0.05) between two groups.

Conclusion: For patients with low SAAG and high protein ascites, the initial recommendation is to increase the frequency of

hemodialysis. If this approach is unsuccessful, further investigation for other causes, such as peritoneal tuberculosis, should be

carried out using abdominal CT scan, colonoscopy, or diagnostic laparoscopy. In cases where ascites is characterized by high

SAAG and high protein, the focus of the work-up should be on evaluating cardiac failure and portal hypertension.

Keywords:  Ascites, CKD, hemodialysis patient

(Bang. Renal J. 2024; 6(2): 72-77)
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Maintenance hemodialysis patients often experience fluid
overload due to compromised renal function and impaired
fluid balance. Factors such as inadequate ultrafiltration
during dialysis sessions, non-compliance with dietary
restrictions and fluid intake, and suboptimal dialysis
adequacy can contribute to fluid retention and subsequent
ascites formation.1-3

Furthermore, underlying comorbidities significantly
predispose maintenance hemodialysis patients to ascites.
Liver cirrhosis, commonly associated with chronic
hepatitis or alcohol abuse, is a leading cause of ascites.
Portal hypertension resulting from liver dysfunction leads

to increased pressure in the portal vein, resulting in fluid
leakage into the peritoneal cavity.4-6

Congestive heart failure (CHF) is another prevalent
predisposing factor in this patient population. Impaired
cardiac function compromises fluid circulation, leading to
venous congestion and increased hydrostatic pressure.
As a result, fluid accumulates in various compartments,
including the peritoneal cavity, leading to ascites.

Infections, particularly peritonitis, can also trigger ascites
in maintenance hemodialysis patients. Peritonitis, usually
caused by bacterial contamination of the peritoneal
dialysis catheter, induces an inflammatory response that
results in increased vascular permeability and subsequent
ascitic fluid accumulation. 7-9

Certain malignancies, such as hepatocellular carcinoma,
metastatic cancer, or peritoneal carcinomatosis, may also
contribute to the development of ascites in this patient
population. Tumor invasion and obstruction of lymphatic
or venous drainage pathways disrupt the normal fluid
dynamics, leading to fluid accumulation. 10-11

Other predisposing factors for ascites in maintenance
hemodialysis patients include hypoalbuminemia,
malnutrition, systemic inflammation, and prolonged
exposure to peritoneal dialysis. Identifying and addressing
these predisposing factors is crucial in managing ascites
effectively among maintenance hemodialysis patients.
Treatment strategies involve optimizing dialysis
parameters, adhering to dietary restrictions and fluid
management protocols, addressing underlying
comorbidities, and considering interventions such as
paracentesis or shunt placement when necessary.

Objective

To assess the predisposing factors of ascites in patients
on maintenance hemodialysis.

Methodology

This cross-sectional study was conducted in the out and
inpatient Department of Nephrology, Dhaka Medical

College Hospital, Dhaka, and Popular Medical College
Hospital, Dhaka from March 2017 – September 2019.
Where 41 patients with CKD 9age >18 years) who were

getting maintenance hemodialysis twice or thrice per week
were selected as a sample size.

All the patients were recruited as per inclusion and
exclusion criteria. Full history taking. Socio demographic
and epidemiological data was recorded. Thorough clinical
examination was performed for all patients, including vital

signs and anthropometric measurements (weight and
height), abdominal examination, chest examination, heart
examination, and CNS examination.

Appropriate data was collected by using a preformed data
collection sheet. These data were analyzed statistically
by standard procedure to arrive at definitive.

Statistical analysis of the study was done by computer

software devise as the Statistical Package for Social Science
(SPSS-24). The result was presented in tables, figures and
diagrams. Categorical data was presented as frequency &
percentage and numerical data as mean & standard deviation.
Confidence interval was considered at 95% level. P value of
<0.05 was considered statistically significant.

Results:

Table-1 shows age status of the patients where it was

observed that almost three fourth (71.7%) patients
belonged to age <40 years.

Table-I

Age distribution of the patients

Age (in years) Number of patients Percentage

<40 43 71.7

>40 17 28.3

Figure-1 shows gender distribution of the patients 52%
were male.

Figure-1: Gender distribution of the patients

52%

48%
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47

48

49

50

51

52

Male Female
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Table-2 shows factors associated with severity of ascites

in patients on maintenance hemodialysis. It was observed

that three fourth (75.0%) patients belonged to age <40

years in Group A and 28(70.0%) in Group B. Almost two

third (65.0%) patients were male in Group A and 17(42.5%)

in Group B. More than half (55.0%) patients belonged to

duration of disease <1 year in Group A and 28(70.0%) in

Group B. The difference was not statistically significant

(p>0.05) between two groups.

Table-3 shows factors associated with severity of ascites

in patients on maintenance hemodialysis.  It was observed

that more than three fourth (80.0%) patients had LSHP in

Group A and 24(60.0%) in Group B. Two (10.0%) patients

had reactive HBsAg in Group A and 4(10.0%) in Group B.

Five (25.0%) patients had reactive anti HCV in Group A

and 7(17.5%) in Group B. Almost three fourth (70.0%)

patients serum albumin had >2.5 g/dL in Group A and

15(37.5%) in Group B. Two (10.0%) patients belonged to

EF >40 % in Group A and 17(42.5%) in Group B. Almost

two third (65.0%) patients had neutrophilic leukocytosis

in Group A and 33(82.5%) in Group B. Majority (90.0%)

patients had nephrogenic ascites in Group A and

26(65.0%) in Group B. The difference of serum albumin

and EF were statistically significant (p<0.05) between

two groups.

Table-4 shows factors associated with low SAAG high

protein ascites (LSHP) in patients on hemodialysis, it was

observed that more than three fourth (80.0%) patients

belonged to age <40 years in LSHP ascites and 11(55.0%)

in others. Half (50.0%) patients were female in LSHP ascites

and 9(45.0%) in others. More than two third (70.0%)

patients belonged to duration of disease <1 year in LSHP

ascites and 11(55.0%) in others. The difference of age was

statistically significant (p<0.05) between two groups.

Table-5 shows factors associated with low SAAG high

protein ascites in patients on hemodialysis, it was observed

that almost two third (60.0%) patients had severe ascites

in LSHP ascites and 16(80.0%) in others. Five (12.5%)

patients had reactive HBsAg in LSHP ascites and 1(5.0%)

in others. Nine (22.5%) patients had reactive anti HCV in

LSHP ascites and 3(15.0%) in others. Almost two third

(65.0%) patients serum albumin had <2.8 g/dL in LSHP

ascites and 5(25.0%) in others. More than two third (67.5%)

patients belonged to EF >40 % in LSHP ascites and

14(70.0%) in others. More than three fourth (77.5%)

patients had neutrophilic in LSHP ascites and 15(75.0%)

in others. Majority (95.0%) patients had nephrogenic

ascites in LSHP ascites and 6(30.0%) in others. The

difference of serum albumin and causes of ascites were

statistically significant (p<0.05) between two groups.

Table-II

Factors associated with severity of ascites in patients on maintenance hemodialysis (n=60)

Demographic variable                                  Group A (n=20)                                   Group B (n=40) P value

n % n %

Age (in years)

<40 15 75.0 28 70.0 0.685

>40 5 25.0 12 30.0

Gender

Male 13 65.0 17 42.5 0.060

Female 6 30.0 23 57.5

Duration of ascites (in years)

<1 11 55.0 28 70.0 0.250

>1 9 45.0 12 30.0

p value reached from chi-square

74
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Table-III

Factors associated with severity of ascites in patients on maintenance hemodialysis (n=60)

Clinical and Biochemical                          Group A (n=20)                        Group B (n=40) P value

n % n %

Type of ascites

LSHP 16 80.0 24 60.0 0.301

HSHP 3 15.0 12 30.0
HSLP 1 5.0 4 10.0

HBsAg
Reactive 2 10.0 4 10.0 1.000
Non-reactive 18 90.0 36 90.0

Anti HCV

Reactive 5 25 7 17.5 0.494
Non-reactive 15 75 33 82.5

Serum albumin (g/dL)
<2.5 6 30.0 25 62.5 0.008
>2.5 14 70.0 15 37.5

EF (%)

<40 2 10.0 17 42.5 0.011
>40 18 90.0 23 57.5

Leukocyte differential
Neutrophilic 13 65.0 33 82.5 0.130
Lymphocytic 7 35.0 7 17.5

Causes of ascites
Nephrogenic ascites 18 90.0 26 65.0 0.106

Cardiac failure 0 0.0 8 20.0
Hypothyrodism 2 10.0 2 5.0
CLD 0 0.0 2 5.0
Abdominal TB 0 0.0 2 5.0

Note: p value reached from chi-square

Table-IV

Factors associated with low SAAG high protein ascites in patients on hemodialysis (n=60)

Demographic variable                            LSHP Ascites(n=40)                     Others(n=20) P value

n % n %

Age (in years) 0.042

<40 32 80.0 11 55.0
>40 8 20.0 9 45.0

Gender
Male 19 47.5 11 55.0 0.647

Female 20 50.0 9 45.0
Duration of ascites (in years)

<1 28 70.0 11 55.0 0.250
>1 12 30.0 9 45.0

p value reached from chi-square

75
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Discussion

In this study it was observed that 80.0% patients belonged

to age <40 years in low SAAG high protein (LSHP) ascites

and 55.0% in others. Age <40 years was significantly more

common in LSHP, which differ with Tasneem et al. (2016),

where they found no significant age difference in LSHP

with others. But this study showed gender and duration

of ascites was not significantly associated with LSHP in

patients on hemodialysis.

Regarding the association between LSHP on hemodialysis
with clinical and biochemical parameters, it was observed
that reactive HBsAg was almost alike in LSHP ascites and
other ascites. The present study showed that 12.5% and
5.0% patient had reactive HBsAg in LSHP ascites and
other type of ascites respectively. In another study

Tasneem et al. (2016) found reactive HBsAg 18.5% in LSHP

ascites and 19.4% in others, which showed almost similar
between LSHP ascites and others. The above findings are
similar with the present study.10

On the other hand, in this study that it was observed that
reactive anti HCV was found 22.5% in LSHP ascites and

15.0% in others. Reactive Anti HCV levels were higher in
LSHP ascites but the difference was not significant. A
study found reactive HCV was almost consistent between
LSHP ascites and others. This finding is similar with the
present study. It was observed that nephrogenic ascites
and abdominal TB patients was the commonest cause in

LSHP in patients on hemodialysis.  However, cardiac failure
and CLD were more frequent in high SAAG low protein
(HSHP) and CLD was more common in HSLP.11

In this study it was observed that 65.0% patients had
serum albumin <2.8 g/dL in LSHP and 25.0% in others.

Table-V

Factors associated with low SAAG high protein (LSHP) ascites in patients on hemodialysis (n=60)

Clinical and investigation                              LSHP Ascites(n=40)                    Others(n=20) P value

n % n %

Ascites
Mild 4 10.0 0 0.0 0.192
Moderate 12 30.0 4 20.0

Severe 24 60.0 16 80.0
HBsAg

Reactive 5 12.5 1 5.0 0.339
Non-reactive 35 87.5 19 95.0

Anti HCV
Reactive 9 22.5 3 15.0 0.375

Non-reactive 31 77.5 17 85.0
Serum albumin (g/dL)

<2.5 26 65.0 5 25.0 0.003
>2.5 14 35.0 15 75.0

EF (%)
<40 13 32.5 6 30.0 0.844

>40 27 67.5 14 70.0
Leukocyte differential

Neutrophilic 31 77.5 15 75.0 0.829
Lymphocytic 9 22.5 5 25.0

Causes of ascites
Nephrogenic ascites 38 95.0 6 30.0 0.001

Cardiac failure 0 0.0 8 40.0
Hypothyrodism 0 0.0 4 20.0
CLD 0 0.0 2 10.0
Abdominal TB 2 5 0 0.0

P value reached from chi-square

76
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Low serum albumin difference was significant (p<0.05)
associated with LSHP ascites. Similarly in another study it
was found that serum albumin <2.8 g/dL in 74.1% in LSHP

ascites and 33.3% in others, which was significantly
(p<0.05) higher in LSHP ascites, is closely resembled with
the present study.12

This study found that 32.5% of patients with low SAAG
high protein ascites had an ejection fraction (EF) of less
than 40%, compared to 30.0% in other patients, with only

a slight difference between the two groups. Another report
similarly observed no association between cardiac EF and
low SAAG, high protein ascites.

Other clinical characteristics like severity of ascites and
leukocyte differential were not significantly (p>0.05)
associated with LSHP ascites in patients on hemodialysis,
which is similar with Tasneem et al. (2016) study.13

One study mentioned that the prognosis of the patients
with gross ascites in ESKD is dismal. Another study
reported that the clinical course of such patients is
characterized by worsening cachexia with progression to
death. These immunocompromised patients have a high
likelihood of developing infections, which may then lead

to life threatening sepsis if not treated promptly. Also,
patients who are on long-term dialysis are likely to acquire
hepatitis C virus infection due to inadequately observed
precautions by the dialysis paramedical staff. This may
lead to mortality related to liver cirrhosis and its
complications later on. 14-16

Conclusion

For patients with low SAAG and high protein ascites, the

initial recommendation is to increase the frequency of
hemodialysis. If this approach is unsuccessful, further
investigation for other causes, such as peritoneal
tuberculosis, should be carried out using abdominal CT
scan, colonoscopy, or diagnostic laparoscopy. In cases
where ascites is characterized by high SAAG and high

protein, the focus of the work-up should be on evaluating
cardiac failure and portal hypertension. If the cause
remains unclear, continuing increased frequency of
hemodialysis is advised, with an abdominal CT scan
performed if needed. For patients with high SAAG and
low protein ascites, the work-up should concentrate on

assessing portal hypertension.
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Assessment of Antibody Titers after Vaccination against

SARS-COV-2 in Patients with CKD stage 4, 5 and CKD 5d
Hasan MF1, Afroz MA2, Taz KA3, Alam ABMM4, Anisuzzaman S5, Barman SK6,

Khan MAS7, Rahman MS8, Hasan M9

Abstract

Background: Since the pandemic of COVID-19 started from December 2019, remarkable numbers of infections and deaths associated

with COVID-19 have been recorded worldwide. Chronic kidney disease patients are particularly at high risk of infections due to

impairments in the innate and adaptive immune systems. Adequate humoral (antibody) and cellular (T cell-driven) immunity are

required to minimize pathogen entry and promote pathogen clearance to enable infection control. Vaccination can generate cellular and

humoral immunity against this specific pathogen. COVID-19 prevention through successful vaccination is therefore paramount in

chronic kidney disease population. But vaccination efficacy is diminished in these patients because premature ageing of the immune

system and chronic systemic low-grade inflammation are the main causes of immune alteration in these patients. Therefore, it is urgently

necessary to establish a different vaccination strategy for chronic kidney disease and dialysis patient in terms of the dose and administration

time.

Aims: This study aimed to assessment of antibody titers after vaccination against SARS-COV-2 in patients with chronic kidney

disease stage 4, 5 on conservative management and stage V on maintenance haemodialysis.

Methods: This prospective observational comparative study was conducted in Nephrology department of Dhaka Medical College

Hospital. Selection of patients was done by purposive sampling according to inclusion and exclusion criteria. Total 135 patients

distributed in three groups: Group A - 45 patients of chronic kidney disease (CKD) stage 4, 5 on conservative management, Group B - 45

patients on maintenance haemodialysis (MHD) and Group C - 45 healthy controls were approached for the study who were receiving

SARS-COV-2 vaccination. Demographic, clinical and laboratory data were collected initially. At first a pre vaccination sample or 1st

sample was taken for antibody measurement. Then participants from all groups were given 2 doses MODERNA vaccine containing 100

µg in 0.5 ml each in 28 days apart. Then after 14 days of 1st dose of vaccination the 2nd samples were taken. Study populations were

subdivided into two groups according to pre vaccination SARS-COV-2 antibody titer; seropositive- positive response before vaccination

and seronegative- negative response before vaccination. They were also divided into two groups according to quantitive antibody

response; positive response- values e”10 DU/mL were positive Negative response- values of <10 DU/mL were negative

Result: Seroconversion rate was around 20% among study participants before vaccination. 14 days after the 1st dose of vaccination,

90.04% patients had positive immune response in CKD stage 4, 5 on conservative management group whereas in MHD group

84.82% responded to vaccination and immune response in control group was 100%. Immune response is 100% among all the

groups after 14 days of 2nd dose of vaccination but the concentration of antibody differs significantly among the study groups.

Antibody response after 6 months of completion of 2nd dose of vaccination reveals that, among CKD stage 4, 5 on conservative

management group 80.3% patients had immune response whereas in MHD group 67.2% responded to vaccination but immune

response in control group was 100%. Responders were comparatively younger with normal BMI.

Conclusion: Haemodialysis patients as well as patients with chronic kidney disease stage 4, 5 on conservative management showed

a favorable but profoundly lower early antibody response, which decreased substantially during follow-up measurement mainly

6 months after vaccination compared to controls, supports the need for booster vaccinations to foster a stronger and more persistent

antibody response.

Key Words: Covid-19, Corona virus, CKD, MHD.

(Bang. Renal J. 2024; 6(2): 78-87)
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Introduction

Corona viruses were described for the first time in 1966 by
Tyrell and Bynoe, who cultivated the viruses from patients
with common colds. They are enveloped, positive, single
stranded large RNA viruses that not only infect humans,
but also a wide range of animals (bats, pangolins, cats,
pigs and birds, among others).1 Corona virus disease 2019
(COVID-19) is defined as illness caused by a novel corona
virus called severe acute respiratory syndrome corona
virus 2 (SARS-CoV-2; formerly called 2019-nCoV), which
was first identified amid an outbreak of respiratory illness
cases in Wuhan City, Hubei Province, China.2

The clinical spectrum of COVID-19 infection is very
variable, ranging from asymptomatic infection, anosmia,
ageusia or minor upper respiratory tract illness to severe
pneumonia with respiratory failure and even death.3

Diarrhoea and cutaneous and thrombotic manifestations
were also described. More severe cases with higher rates
of mortality have been reported in older patients and in
those with chronic illness such as cardiovascular disease,
hypertension, diabetes and kidney failure patient.4

Chronic kidney disease (CKD) constitutes a serious global
health problem. According to the Global Burden of Disease
study, incidence of CKD reached 9.1% in 2017, resulting
in 697.5 million cases worldwide.5 A marked increase in the
mortality rate associated with CKD was also noted, which
accounted for 4.6% of global deaths and thereby placed
CKD as 12th leading cause of death globally in 2017.6

Progressive declines in renal function eventually result in
end-stage kidney disease (ESKD), with 2.5 million patients
who require renal replacement therapies, such as kidney
transplantation or dialysis, and this number is expected to
double by 2030 with huge sanitary costs.7 Renal failure
and dialysis treatment are associated with disorders of

the innate and adaptive immune system, contributing to
the increase of infection rate (Kato et al., 2008). Indeed,
infectious disease is the second most common cause of
death after cardiovascular disease in patients with CKD.8

COVID-19 pandemic has disproportionately affected
patients with chronic kidney disease and on dialysis.

Although SARS-CoV-2 sero prevalence among patients
on dialysis is similar to the general population (Bajema et
al., 2021). Immune dysregulation caused by uremia is
characterized not only by immune depression that makes
this patient group prone to acquiring COVID-19 during
their hospital visits, but also immune activation that

predisposes to cardiovascular diseases, placing an
additional risk for severe COVID-19 disease.9

A 20-30-fold higher mortality rate compared with the
general population seen in patient with CKD. More recent
data continue to show mortality rates in this population in
excess of 15%.10 Hospitalization rates have been 3-to-4
fold higher than other Medicare beneficiaries. Nearly one-
third of patients receiving dialysis died after hospitalization
with COVID-19.11

Control measures such as the use of masks, physical
distancing, testing of exposed or symptomatic persons,
contact tracing and isolation have helped limit the
transmission where they have been rigorously applied;
however, these actions have been variably implemented
and have proved insufficient in impeding the spread of
coronavirus disease 2019 (Covid-19). Vaccines are needed
to reduce the morbidity and mortality associated with
Covid-19 and multiple platforms have been involved in
the rapid development of vaccine candidates.12

Several vaccines have been approved for SARS-CoV-2
infection. Live attenuated vaccines generally should be
avoided in patients on maintenance HD due to their
dysregulated immune system. Both the mRNA vaccines
BNT162b2 (Pfizer-BioNTech) and mRNA-1273 (Moderna)
and the replication-defective viral-vectored vaccines, such
as ChAdOx1 nCoV-19 (Oxford-AstraZeneca) and an
inactivated virus COVID-19 vaccines (Sinopharm COVID-
19 vaccine) are considered safe for use in patients treated
with maintenance HD.13 The mRNA vaccine platform has
advantages as a pandemic-response strategy, given its
flexibility and efficiency in immunogenic design and
manufacturing. Earlier work had suggested that the spike
protein of the coronavirus responsible for the 2002 SARS
outbreak was a suitable target for protective immunity.14 

Our study result indicated that the placebo group had
14,164 participants with 769 SARS-CoV-2 infection cases,
while the mRNA-1273 group comprised 14,287 subjects
with 56 COVID-19 incidents. The vaccine efficacy rose
steadily to a peak of 94.1% on day 120, successive to 92.6%
40 days following the initial dose. At around 120 days, the
vaccine efficacy began to decline, and it had fallen to
89.6% by 200 days.15

In this regard, patients on dialysis for vaccination have
been at the forefront of SARS-CoV-2 vaccination programs
internationally. Response to vaccination can be
considerably lower in patients with severely impaired
kidney function due to the immunosuppressive effect of
uremia and specific medications. This has been shown for
vaccination against hepatitis B, influenza, and
Streptococcus pneumonia.16 Chronic kidney disease
impairs both natural and adaptive immune response, which
might be the culprit for the lower seroconversion rates
seen in dialysis patients.17
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Material & Methods

This Prospective observational comparative study was
conducted in the Department of Nephrology, Dhaka
Medical College and Hospital, Bangladesh from January
2021 to July 2022. After informed written consent from
parents/guardians, a total number of 120 chronic kidney
disease stage 4, 5 patients on conservative management
(Group A) and maintenance hemodialysis (Group B) who
were receiving SARS- COV-2 vaccine were included in the
study. Individuals with COVID-19 related clinical signs,
e.g., fever, coughing, runny nose, sore throat, dyspnea,
shortness of breath, aches and pain at the time of sample
collection, malignancy, history of organ transplantation,
taking immunosuppressive medications (including
cytotoxic agents and systemic corticosteroids), HIV/AIDS
infection, pregnancy and Age <18 years were not
considered for enrollment in the study. Detailed history
and all clinical examination were done focusing on age,
gender, medications, weight, height and body mass index
(BMI). KDIGO 2012 clinical practice guideline for chronic
kidney disease (CKD) was utilized for diagnosis and
staging of CKD. CKD 4, 5 patients were withdrawn from
the study if their renal function had deteriorated to the
point that dialysis was needed. All Data was collected in a
pre-tested questionnaire by taking history, examining the
patients clinically, laboratory finding and patient
outcomes. All data was recorded systematically in
preformed data collection form. Data were analyzed by
Statistical Package of Social Science (SPSS) version 26.

Results:

This study was conducted in department of Nephrology,
DMCH. After completion of two doses of SARS-COV-2

vaccination, antibody titer was measured before and 14
days after 1st dose of vaccination. The study subjects
were divided into two groups according to pre vaccination
antibody level- seropositive and seronegative. Different
demographic, clinical and biochemical variables were
compared among these groups. The results are presented
by the following tables:

Pie chart shows the CKD, MHD and control status of
study patients. It was observed that more than one third
(34.2%) of patients were found CKD followed by 40 (33.3%)

were MHD and 39 (32.5%) were control.

Table I shows the comparison of demographic profile with
study groups. It was observed that more than half (56.1%)
of patients belonged to age was d”50 years in CKD, 22
(55.0%) in MHD and 30 (76.9%) in control. The mean age

Figure 1: Pie chart shows the CKD, MHD and control

status of study patients (n=120)

Control

39

(32.5%)

CKD

41 (34.2%)

MHD

40 (33.3%)

Table-I

Comparison of demographic profile with study groups (n=120)

Demographic profile  Group A(n=41) Group B(n=40)    Group C(n=39) p value

n % n % n %

Age (years)

≤50 23 56.1 22 55.0 30 76.9
51-60 8 19.5 8 20.0 7 18.0
>60 10 24.4 10 25.0 2 5.1

Mean±SD 49.71± 12.99 48.65± 14.61 45.08± 15.17 a0.085ns

Range (min-max) 27-76 24-78 23-63
Sex

Male 21 51.2 21 52.5 25 64.1 b0.445ns

Female 20 48.8 19 47.5 14 35.9

ns= not significant
ap value reached from Kruskal Wallis test
bp value reached from Chi-square test

CKD= Chronic kidney disease MHD= Maintenance hemodialysis
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was 49.71±12.99 years in CKD, 48.65±14.61 years in MHD
and 40.08±11.17 years in control. More than half (51.2%)
of patients were male in CKD, 21 (52.5%) in MHD and 25
(64.1%) in control. The differences of age were statistically

significant (p<0.05) among three groups.

Table II shows the comparison of BMI with study groups.
It was observed that almost half (46.3%) of patients
belonged to BMI was normal in CKD, 16 (40.0%) in MHD
and 29 (74.4%) in control. The mean BMI was 23.0±3.2 kg/
m2 in CKD, 22.1±2.1 kg/m2 in MHD and 24.3±3.7 kg/m2 in
control. The differences of BMI were statistically

significant (p<0.05) among three groups.

Table III shows the comparison of cause of CKD with
study groups. Glomerulonephritis, diabetes mellitus and
hypertension were statistically significant (p<0.05) among
three groups.

Pie chart shows the pre vaccination seroconversion status
of study population. It was observed that about one fourth

(20.0%) of patients was seropositive and 96 (80.0%) were
seronegative.

Bar diagram shows the Comparison of pre vaccination
seroconversion status with CKD, MHD & control groups.
In seropositive, it was observed that half 11 (50.0%) of
patients had CKD followed by 8 (33.3%) had MHD and 5
(20.8%) were control. In seronegative, 29 (30.2%) patients
had CKD, 33 (34.4%) had MHD and 34 (35.4%) were

control.

Table-II

Comparison of BMI with study groups (N=120)

BMI (kg/m2)  Group A(n=41) Group B(n=40) Group C(n=39) p value

n % n % n %

Underweight 5 12.2 6 15.0 0 0.0

Normal 19 46.3 16 40.0 29 74.4
Overweight 12 29.3 15 37.5 6 15.3
Obese 5 12.2 3 7.5 4 10.3
Mean ± SD                             23.0±3.2                           22.1±2.1                          24.3±3.7 a0.007s

s= significant ns= not significant
ap value reached from ANOVA test
bp value reached from Chi-square test
BMI= Body mass index CKD= chronic kidney disease
MHD= Maintenance hemodialysis

Table-III

Comparison of causes of CKD with study groups (N=120)

Cause of CKD  Group A(n=41) Group B(n=40) Group C(n=39) p value

n % n % n %

Glomerulonephritis 14 34.1 12 30.0 0 0.0 0.001s

Diabetes mellitus 15 36.6 14 35.0 0 0.0 0.001s

Hypertension 5 12.2 6 15.0 0 0.0 0.049s

Others 4 9.8 5 12.5 0 0.0 0.086ns

Unknown 3 7.3 4 10.0 0 0.0 0.152ns

s= significant
ns= not significant
p value reached from Chi-square test

Figure 2: Pie chart shows the pre vaccination

seroconversion status of study population (n=120)

Seropositive 

24 (20.0%)

Seronegative

96 (80.0%)

Sero Status
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Table IV shows the comparison of pre vaccination

seroconversion status with Anti-body titers. The mean

2nd sample was 341.42±41.67 in seropositive and

223.86±46.35 in seronegative. The mean 3rd sample was

469.36±127.77 in seropositive and 291.46±96.16 in

seronegative. The mean 4th sample was 243.37±61.89 in

seropositive and 121.59±46.81 in seronegative. The

differences of 2nd sample, 3rd sample and 4th sample were

statistically significant (p<0.05) with pre vaccination

seroconversion status.

Table V shows the comparison of Anti-body titers with

study groups. The mean 1st sample (pre vaccination) was

31.5±26.41 in CKD, 29.48±23.79 in MHD and 43.21±41.61

in control. The mean 2nd sample was 227.66±225.82 in CKD,

168.27±165.73 in MHD and 334.07±54.35 in control. The

mean 3rd sample was 396.02±93.24 in CKD, 318.84±54.49 in

MHD and 604.29±150.28 in control. The mean 4th sample

was 187.81±180.86 in CKD, 126.03±117.8 in MHD and

388.33±70.11 in control. The differences of 2nd, 3rd and 4th

sample mean were statistically significant (p<0.05) among

three groups.

Table VI shows the comparison of Anti-body titers with

CKD- 4,5. The mean 1st sample (pre vaccination) was

30.5±27.41 in CKD and 29.18±17.08 in CKD-5. The mean

2nd sample was 220.66±215.62 in CKD-4 and 203.78±195.73

in CKD-5. The mean 3rd sample was 380.52±74.24 in CKD-

4 and 365.84±56.49 in CKD-5. The mean 4th sample was

180.81±175.86 in CKD-4 and156.03±150.8 in CKD-5. The

differences of 2nd, 3rd and 4th sample mean were not

statistically significant (p<0.05).

Table VII shows the antibody titers after 14 days of

completion of 1st dose of vaccination. Among CKD stage

4-5 (ND) group 90.04% patients had immune response

whereas in MHD group 84.82% responded to vaccination

and immune response in control group was 100%.

Difference of immune response and antibody titer were

significant among three groups (p < 0.05).

Table VIII shows the antibody titers after 14 days of

completion of 2nd dose of vaccination. Immune response

is 100% among all the groups after vaccination. Difference

of antibody titers were significant among study groups (p

< 0.05).

Table IX shows the Antibody titers after 6 months

completion of 2nd dose of vaccination. Among CKD stage

4, 5 group 80.3% patients had immune response whereas

in MHD group 67.2% responded to vaccination but

immune response in control group was 100%. Difference

of immune response and antibody titers were significant

between two groups (p < 0.05).

Table X shows the association between age with anti-

body titers. The ages level of £50 years, 51-70 years and >

70 years were statistically significant (p<0.05) with anti-

body collection groups

Figure 3: Bar diagram shows the Comparison of pre

vaccination seroconversion with Group A, Group B and

Group C(n=120)

CKD= Chronic kidney disease MHD= Maintenance
hemodialysis
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Table-IV

Comparison of antibody titers with pre vaccination seroconversion status (N=120)

Anti-body level    (DU/ml) Seropositive (n=24) Seronegative (n=96) p value

Mean± SD Mean± SD

 2nd sample (14 days after 1st dose 341.42±41.67 223.86±46.35 0.001s

s= significant ns= not significant
p value reached from Unpaired-t test
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Table-V

Comparison of antibody titers with study groups (N=120)

Anti-body level(DU/ml)  Group A(n=41) Group B(n=40) Group C(n=39) p value

Mean ± SD Mean ± SD Mean ± SD

1st sample (pre vaccination) 31.5± 26.41 29.48± 23.79 43.21±41.61 0.298ns

2nd sample (14 days after 1st dose) 227.66±  225.82    168.27± 165.73 334.07±54.35 0.001s

s= significant
ns= not significant
p value reached from ANOVA test

CKD= Chronic kidney disease MHD= Maintenance hemodialysis

Table-VI

Comparison of antibody titers with CKD stage 4, 5 on conservative management (N=120)

Anti-body level(DU/ml) CKDstage- 4(n=20) CKDstage- 5(n=21) p value

Mean ± SD Mean ± SD

1st sample (pre vaccination) 30.5± 27.41 29.18± 17.08 0.298ns

2nd sample(14 days after 1st dose) 220.66± 215.62 203.78± 195.73 0.241s

s= significant
ns= not significant
p value reached from ANOVA test
CKD= Chronic kidney disease

Table-VII

Antibody titers after 14 days of completion of 1st dose of vaccination (2nd sample) in in study groups (N=120)

Anti-body level(DU/ml)  Group A(n=41) Group B(n=40) Group C(n=39) p value

Responder (108) (≥10 DU/ml) 36 (90.04%) 33 (84.82%) 39(100%) 0.046s

Non- Responder (12) (<10 DU/ml) 5 (12.19%) 7 (21.21%) 0

Antibody titer(DU/ml) (Mean ± SD) 227.66± 225.82 168.27± 165.73 334.07± 54.35 0.001s

s= significant   p value reached from ANOVA test

CKD= Chronic kidney disease MHD= Maintenance hemodialysis

Table-VIII

Antibody titers after 14 days of completion of 2nd dose of vaccination (3rd sample) in study groups (N=120)

Anti-body level (DU/ml)  Group A(n=41)  Group B(n=40) Group C(n=39) p value

Responder (120)(≥10  DU/ml ) 41 (100%) 40 (100%) 39 (100%) -

Non-Responder (0)(<10  DU/ml) 0 0 0

Antibody titer(DU/ml) (Mean ± SD) 396.02± 93.24  318.84± 54.49 604.29±150.28 b0.001s

 s= significant   ap value reached from Chi-square test
 bp value reached from Kruskal Wallis test
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Discussion:

This study was carried out with an aim to observe the
antibody response of SARS-COV-2 vaccines in patients
with chronic kidney disease stage 4, 5 on conservative
management (Group A), on maintenance haemodialysis
(Group B) and in healthy individuals (Group C) and
measure the post vaccination antibody titers in those three
groups. This was a prospective observational comparative
study consisted of Group A - 45 patients with CKD stage
4, 5 on conservative treatment, Group B – CKD stage 4, 5
patients on maintenanace haemodialysis and Group C - 45
healthy controls fulfilling the selection criteria. Antibody
titre of Covid-19 vaccine was measured before and 14 days
after 1st dose of vaccination.

In this present study, the mean age was 49.71±12.99 years

in Group A, 48.65±14.61 years in Group B, and 40.08±11.17

years in Group C. More than half of the patients were male

in both groups, which is consistent with a study done by

Shahin et al. 2009.18  It was observed that more than half

(56.1%) of patients belonged to age was d”50 years in

CKD, 22(55.0%) in MHD and 30(76.9%) in control.

Regarding the comparison of BMI among study groups, it

was observed that almost half (46.3%) of the patients

belonged to normal BMI in CKD 4, 5 on conservative

treatment, 16(40.0%) in MHD and 29 (74.4%) in control

(Table II). The Similar range of BMI was observed by

Kataoka et al. 201919 and Ahmed et al.20 The differences

Table IX

Antibody titers after 6 months completion of 2nd dose of vaccination (4th sample) in CKD stage 4, 5 and MHD

patients (N=120)

Anti-body level (DU/ml)  Group A(n=41) Group B(n=40) Group C(n=39) p value

Responder (62)(≥10  DU/ml ) 33 (80.3%) 27 (67.2%) 39 (100%) a0.001s

Non-Responder (31)(<10  DU/ml ) 8 (19.7%) 13 (32.8%) 0

Antibody titer(DU/ml) (Mean  ± SD) 187.81± 80.86 126.03± 47.8 388.33± 70.11 b0.001s

s= significant   ap value reached from Chi-square test bp value reached from Kruskal Wallis test

Table-X

Comparison of immune response according to age of study population (n=120)

Age in years 1st sample (pre vaccination) 2nd sample (14 days after 1st dose P value

  Mean±SD   Mean±SD

£50 years 30.65±41.39 324.6±47.48 0.001s

51–70 years 30.06±44.7 322.63±43.77 0.001s

> 70 years 15.42±41.34 238.22±44.18 0.001s

s= significant

P value reached from Kendall’s W Test

Table-XI

Comparison of immune response in relation to BMI (N=120)

Variables Responder (≥10 DU/ml) Non-Responder(<10 DU/ml)   p value

BMI (Kg/m2)

Underweight (11) - (30.3%)

Normal (64) (75.8%) (44.8%)
Overweight (33) (24.2%) (21.3%)
Obese (12) - (3.6%)
Mean ± SD 23.1±3.1 20.0±3.2 a0.018s

s= significant ns= not significant ap value reached from Unpaired-t test.
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of BMI were statistically significant (p<0.05) among three
groups and the BMI was low in Group A and Group B than
in Group C. This may be due to wasting of muscle in of

chronic kidney disease and this was thought to be the
direct consequence of inadequate nutrition intake or
malnutrition. Other factors are systemic inflammation,
influence of appetite-controlling hormones from reduced
renal clearance, aberrant neuropeptide signaling, insulin
and insulin-like growth factor resistance and metabolic

acidosis.21

The present study showed that around 20% study
participants were seropositive before vaccination. These
findings were supported by Das et al. 202122,  where
seroconversion rate was 20.02% before vaccination, but
less than that of results from Jahan et al.23, where
seroconversion rate was 22.7% which was slightly higher
than our findings. Regarding comparison of pre vaccination
seroconversion status in Group A, Group B and Group C,
it was observed that half 11 (50.0%) of patients in Group
A, followed by 8 (33.3%) in Group B, 5(20.8%) in Group C
were seropositive. In seronegative, 29(30.2%) patients in
Group A, 33 (34.4%) in Group B and 34 (35.4%) Group C
(figure 3). It was observed that more participants in Group
A and Group B become seropositive than controls
although they were asymptomatic. On top of that, the
vast majority of these vulnerable patients are treated with
in-center haemodialysis. This means an increased risk of
exposure to COVID-19 due to the frequent contacts with
potentially infected patients, health care professionals or
transport personnel.24 Also, these patients have several
conditions that make them a target population for the virus,
i.e., an older age, comorbidities and a frail immunological
system.25

When stratified by clinical and laboratory variables, this
current study showed a lower response in older adults,
obese, advanced CKD patients specially on dialysis.

It was observed that when comparing the groups and
data within groups, age was a substantial factor in

determining the level of response. With increasing age,
there was a significant decrease of antibody levels in all
samples. Similar findings were observed by Grupper et al,
2021.26 Where they observed that older age was associated
with antibody response in the lower quartile. This can be
partially explained by a reduction in immunologic memory

with increasing age as aged T cells produce short lived
inflammatory effector T-cells instead of memory or follicular
helper T cells.17 As degeneration of bone marrow occurs
with aging, impairment of humoral and cellular immune

response occurs. As a result, there is less seroconversion
following vaccination in old age.27

Regarding observation of BMI in relation to immune
response, it was found that patients having low or high
BMI had lower immune response. In the current study,
three fourth (75.8%) of patients who had adequate
response was in normal range of BMI. Patients who are
either underweight & obese according to BMI did not
achieve adequate response, there were more non-
responders.  The differences of BMI were statistically
significant (P<0.05) within different immune response
groups (Table VIII). Verbeke et al. 202128 stated that there
was no significant difference in BMI among response
groups in their study, which did not support our study.
But Anand et al. 202127 stated that BMI e”30 kg/m² had a
significant association with non-response to SARS-COV-
2 vaccination. There may be multiple reasons behind this
reduced immune response in obese. The amount of the
vaccine may be too low in relation to body mass,
suboptimal immune dysfunction due to hyperinsulinemia
and hyperlipidemia or may be needles were too short to
reach the muscle.29 This present study showed
malnutrition was also associated with poor immune
response and there were more underweight patients in
Group B than Group A.

In comparison of pre vaccination and post vaccination
antibody titers among the study groups, the mean
antibody titre after 14 days of 1st dose (2nd sample)  was
341.42±41.67 in seropositive and 223.86±46.35 in
seronegative. The differences of antibody titres in 2nd

sample were statistically significant (p<0.05).  It was found
that the immune responses were more in seropositive than
in seronegative patients in 2nd sample and there is a
significant difference among the antibody levels. These
findings were supported by Kennedy et al. 202130, which
showed that there were increasing trend of antibody titers
in pre vaccination seropositive patient. The increasing
trend of antibody may be due to asymptomatic infection.
Another study suggested that a previous SARS-CoV-2
infection had a booster effect on the intensity of antibody
response (in high responder). They showed that an initial
encounter with the virus helps trigger a secondary broad
immune response to the antigen which makes a link
between seroconversion rate and the IgG levels.31

Conclusion:

This study showed that the early and long-term antibody
response is highly variable both in quantity and duration.
Even if vaccination was followed by a seroconversion,
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the antibody concentration was significantly lower in
patients with CKD 4, 5 on conservative management
(Group A) and MHD (Group B) than in control subjects

(Group C). As a result, most of them remains unprotected
despite having scheduled vaccination.

Limitations

There were a number of limitations of this study which
includes following:

• All patients received the same mRNA vaccine, which
precludes conclusions about the response to other
types of vaccines.

• This was a small, single-center study limiting our ability

to fully assess all factors associated with immune
response.

• We could not evaluate cellular immunity (especially
memory T cells), which contributes importantly to the
longevity of immunity against SARS-CoV-2

• Regarding the measurement of follow up antibody titers
6 months after the second vaccination, since CKD stage

progression was observed in some patients in chronic
kidney disease stage 4, 5 on conservative management.

• Genetic analysis could not be done.
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Introduction:

Pulmonary embolism (PE) is defined by embolic occlusion
of the pulmonary arterial system. It is now the third most
common cardiovascular disease, after stroke and
myocardial infarction1. Right ventricular dysfunction (RVD)
with impaired filling and/or reduced flow out of the right
ventricle is the leading cause of death in severe PE. RVD

and hemodynamic instability (low BP, tachycardia,
respiratory failure and syncope) are associated with a poor
prognosis and high risk of mortality within 30 days2.

However, PE may be asymptomatic or may remain
undiagnosed during a person’s life or may diagnosed after
many visits to medical professionals. Among many risk

factors for PE, hypoalbuminemia from nephrotic syndrome
is one of the most important in younger patients.
Hypoalbuminemia leads to increased production of
coagulation factors in the liver, like factor V, VIII, IX,
etc.3,4,5. There is also loss of anti-thrombin III, protein C
and Protein S in urine (6). This produces a hypercoagulable

state and an increased risk of thrombotic events, like PE,
deep vein thrombosis (DVT), renal vein thrombosis (RVT),
cerebral venous sinus thrombosis and so on7.

Clinical presentation of  PE:

These patients usually present to the emergency
department with the complaints of chest pain and shortness
of breath for a short period of time. Pulmonary embolism
may be the first presentation of the nephrotic syndrome8,9.

These patients look ill, anxious, tachypneic and edematous
due to nephrotic syndrome. Lower limb edema may be
symmetrical on asymmetrical.

Vital signs usually show higher rate of respiration,
tachycardia and low oxygen saturation. The respiratory
evaluation revealed diminished breath sounds in both
lungs. Tachycardia may be the only prominent sign of
cardiovascular system10.

Laboratory investigation:

The important positive finding are higher D-dimer,
coagulation factor V, VIII and IX activities. Anti-thrombin
III, protein C and protein S levels are found low.

D-Dimers are formed after degradation of cross-linked fibrin
by plasmin (11). Thus, D-dimers indicate the presence of
intravascular clot formation and reflect the early process
of fibrinolysis. Therefore D-dimers play an important role

Review Article

Acute Pulmonary Thromboembolism as a Complication of

Nephrotic Syndrome
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Summary:
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for diagnosis of venous thromboembolism. But D-dimer
elevations are also may be found after infection and
inflammation. So, D-dimer is traditionally used to rule out

and not to rule in venous thromboembolism12. Pulmonary
embolism is considered to be excluded in patients without
clinical items and D-dimer levels <1000 ng/ml or in patients
with one or more clinical items and D-dimer levels <500
ng/ml13. The clinicians should be aware of the causes of
the lower D-dimer levels, including starting of

anticoagulation therapy before measuring of D-dimer level,
presence of old or small clots, upper extremity DVT,
children, analytical issues, e.g. hemolysis, jaundice, sample
clotting. A recent report supports the negative predictive
value of normal D-dimers in patients with active cancer
patients. Very high D-dimer concentrations (above 10 folds

of upper limit of normal) are associated with positive
predictive values exceeding >80%, irrespective of presence
or absence of cancer 14.

Serum total protein, albumin levels are found low due to
nephrotic syndrome. 24-hour urinary protein excretion
show nephrotic range proteinuria. Total cholesterol and

lactate dehydrogenase (LDH) are found higher.

Imaging:

Although conventional chest X-rays are frequently normal
in PE, they can demonstrate nonspecific findings, such as
sub segmental atelectasis or small pleural effusions. Chest
x-ray findings suggestive of PE are very rare, like
Westermark’s sign (focal oligemia), paucity of blood vessel
and Hampton’s hump (wedge shaped peripheral air-space

disease).

The most common ECG finding in the setting of a
pulmonary embolism is sinus tachycardia. However, the
“S1Q3T3” pattern of acute cor pulmonale is classic. This
is termed as the McGinn-White Sign. A large S wave in
lead I, a Q wave in lead III and an inverted T wave in lead
III together indicate acute right heart strain. This pattern

is found in only 10 to 15% of people with pulmonary
embolism15.

Echocardiography is a feasible imaging modality for
diagnosis of PE. It is easily available and non-invasive
diagnostic modality that does not need contrast agents or
radiation exposure. Acute PE causes RV pressure overload,

potentially leading to RV systolic dysfunction.
Echocardiogram can provide several clues to rule in or
rule out acute PE, like regional wall motion abnormality in
patients with acute MI or dissecting aortic flaps in patients
with acute aortic dissection in emergency department 16.

CT angiogram of the chest or CT pulmonary angiogram
(CTPA) is considered as the gold standard diagnostic
technique in patients with suspected acute pulmonary

embolism in emergency department17. CTPA usually
reveals thrombus at right or left or both pulmonary arteries.
Direct findings of acute PE in CT include a central filling
defect within a vessel surrounded by contrast material
yielding a “polo mint sign” or a “railway sign” or a “saddle
embolus”. Thrombus may also be seen in inferior Vena

Cava (IVC) in CT angiogram of the abdomen. Pulmonary
infarct manifests as wedge-shaped peripheral opacity
commonly with a reverse-halo appearance consisting of
central ground glass and a rim of consolidation. Pleural
effusions can also be seen with PE (18). CTPA is performed
with intravenous contrast material, which is associated

with contrast induced nephropathy (CIN) and may not be
suitable for patients with a low GFR. But the risk is probably
overestimated in many clinical scenarios19.

Duplex study of the both lower limb vessels may or may
not show thrombi20. The most proximal and pelvic veins
cannot be imaged adequately by US. Moreover, patient

limiting factors such as surgical wounds, casts and body
habitus may preclude thorough examination of the venous
structures. Acute deep vein thrombus manifests on US as
hypoechoic intravascular material that expands the venous
lumen. DVT may be fully occlusive or non-occlusive. The
affected vessel lumen may not collapse under
compression21. Color Doppler is useful to demonstrate a

lack of flow, but blooming of color maps may obscure
small thrombus.

Magnetic resonance pulmonary angiography (MRPA) also
provides accurate diagnosis. MRPA findings of PE includes
filling defects, complete absence of vessel enhancement,
dilatation of main pulmonary artery, and caliber change

with post-stenotic dilatation22. But in comparison to CTPA,
MRPA has lower sensitivity for detection of PE, especially
in peripheral pulmonary arteries23. It is available in only
specialized centers and requires higher level of expertise.

Risk Factors of acute pulmonary embolism in GN:

Hypoalbuminemia: Independently a low serum albumin
can increase the risk of thrombosis24.

1. Serum albumin <2.0-2.5 gram/dl and any of the

following criteria deserve prophylactic full-dose of
anticoagulation ~

• Proteinuria >10 gram/day,

• Body mass index >35 kg/m2
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• Genetic disposition for thromboembolism,

• Heart failure New Yourk Heart Association class III
or IV.

• Recent orthopedic or abdominal surgery,

• Prolonged immobilization.

• Malignancy

• Anti phospholipid antibodies

2. Histological diagnosis: Thromboembolic events are
most common in nephrotic syndrome due to
membranous nephropathy (MN)25. The current
scientific literature suggests that patients with low
serum albumin levels and membranous nephropathy

may be benefitted from primary prophylactic
anticoagulation26. Thrombosis can occur also with
other lesions such as minimal changed diseases
(MCD), or complement – related GN. Anyhow, robust
estimates of absolute thrombosis risk- adjusted for
GN type, serum albumin, PCR, ACR, eGFR, age and

comorbidities are necessary.

3. Imbalance of prothrombotic and antithrombotic
factors: Imbalance is due to more prothrombotic factor
synthesis in liver, eg. clotting factor V, VIII, IX and
more antithrombotic factor loss in kidney (Urine), eg.
antithrombin III, protein C and protein S. Therefore,
the risk of arterial and venous thromboembolic events

is higher than the general population, especially with
in the first six months of diagnosis. Deep vein
thrombosis (DVT) and renal vein thrombosis (RVT)
are the most common. Pulmonary embolism is also
relatively common and may occur without
syndromes27.

4. Intravascular volume depletion: Dehydration
contributes to the development of sluggish blood flow
and blood clots. Dehydration is a known independent
risk factor for the development of thrombosis28.

5. Oral contraceptive pill: Although venous
thromboembolism (VTE) is rare among healthy women
of reproductive age (incidence 5-10 events per 10000

women-years), combined oral contraceptive use can
increase the risk for VTE, including deep venous
thrombosis and pulmonary embolism, compared with
nonuse29.

Management of acute PE:

In patients with acute PE, anticoagulation with IV
unfractionated heparin (UFH), low molecular weight

heparin (LMWH), or fondaparinux is preferred over no
anticoagulation. Most patients with acute PE should
receive LMWH or fondaparinux instead of IV UFH (30).

1. Oxygen therapy with high flow nasal cannula should
be started

2. Subcuteneous low molecular heparin (Enoxaparin
sodium):

1mg/Kg body weight 12 hourly or, 1.5 mg/kg daily (31).
Initiate warfarin therapy within 72 hours of starting
enoxaparin. Continue enoxaparin for a minimum of 5 days
and until a therapentic oral anticoagulant effect has been
achieved. A target therapeutic INR 2.0-3.0 has long been
considered as the safest range for DVT/PE. Average
duration of administration of enoxaparin is 7 days.

If CrCl is <30ml-min, dose reduction is required: 1mg/kg
subcutaneously daily.

Coadministration of warfarin is necessary. For
thromboembolicd events, full-dose anticoagulation is
required for 6-12 months and/or the duration of the
nephrotic syndrome. RCTs of prophylaxes anticoagulation
in nephrotic patient with GN is necessary.

3. Unfractionated heparin:

An initial bolus of 5000 units, followed by a
continuous infusion of 1300 units/ hour should be
given to achieve and maintain the target APTT of 60
to 80 seconds with repeat laboratory measures
typically drawn every 6 hours (32). It is followed by
bridging to warfarin. Higher dose of heparin is needed
in nephrotic syndrome due to urinary loss of
antithrombin III.

4. Warfarin sodium: Initiate warfarin on day 1-2 of
LMWH or unfractionated heparin therapy and overlap
until desired INR (2-3). Then discontinue heparin.
Check INR after 2 days and adjust dose according to
results. Usual maintenance dose is 2-10mg daily. Long-
term experience with warfarin makes it the
anticoagulant of choice until pharmacokinetic studies
are performed with newer agents. INR should be
monitored frequently, as warfarin-protein binding may
fluctuate with changing serum albumin level (33).

5. Factor Xa inhibitions / Direct oral anticoagulants
(DOACs): Classical examples are Rivaroxaban and
apixaban. For the initial treatment of acute pulmonary
embolism, the recommended dosage of rivaroxaban
is 15 mg twice daily, followed by 20 mg once daily for
continued treatment and prevention of recurrent
venous thromboembolism34.
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They are heavily albumin bound (90-95%) and substantially
affect their half-lives. The urinary clearance of Rivaroxaban
(66%) and Apixaban (27%) varies. Therefore, dose should

be adjusted according to serum creatinine, creatinine
clearance, age, body weight. Before recommended in
nephrotic syndrome, the pharmacokinetic properties of
these drugs should be studied more. Studies are necessary
to determine whether high protein binding of DOACs leads
to urinary losses and lower drug efficacy. DOACs may

have fewer drug interactions than warfarin, but their safety
and efficacy for both treatment and prophylaxis of VTE
and ATE and PE in nephrotic syndrome needs additional
study. DOAC use in AF is anociated with lower bleeding
and all-cause mortality when compaired to warfarin in all
stage of CKD and dialysis 35.

Prophylactic anticoagulation in nephrotic Syndrome:

The possible occurrence and prophylactic measures for

acute pulmonary thrombo-embolism in nephrotic
syndrome should not be ignored. Various interventions
have been utilized for prophylaxis of venous
thromboembolism. These include mechanical devices such
as graduated compression stockings (GCS), intermittent
pneumatic compression (IPC) devices, and pharmacologic

agents such as unfractionated heparin (UFH), low
molecular weight heparin (LMWH), or fondaparinux36.

The exact mechanism of action of GCS is not well
understood. They are believed to work by compressing
both the superficial and deep venous system, thereby
increasing velocity of venous flow. They also contribute

to inhibition of the factor Xa-dependent extrinsic
coagulation pathway37.

Intermittent pneumatic compression (IPC) devices apply
external compression on the lower extremity and increase
pulsatile venous flow. This also increase antithrombotic,
profibrinolytic and vasodilatory effects38.

The following pharmacologic strategies are also important

(39):

1. Serum albumin level: If >3.2 gram/dl à No anti-
coagulation for nephrotic Syndrome.

2. Serum albumin level: If 2.5–3.2 gram/dl à

• Estimate risk for arterial thromboembolism (ATE)
with ~

• Framingham Risk Scor, eGFR, DM, previous
arterial thrombolism.

• Additional risk due to nephrotic Syndrome.

• If risk is <20/1000 patient-year à No
anticoagulation.

• If risk is >20/1000 patient-year à Aspirin

3. Serum albumin level: if <2.5 gram/dl à

• High risk for venous thrombo-embolism (VTE):

• Assess risk of bleeding with www.gntools.com.

• If high bleeding risk: No warfarin. Only Aspirin
can be given.

• If low bleeding risk: warfarin.

Conclusion:

Pulmonary embolism is a serious complication of deep
venous thrombosis (DVT) with a significant morbidity and
mortality. Pulmonary embolism most commonly occurs
from DVT of legs or renal vein thrombosis. But in many

cases, the location of thrombosis cannot be identified. PE
may complicate the course of the NS, especially when the
disease is active. Less commonly, PE may appear as the
first sign of illness, in which case diagnosis of NS is
delayed. However, prospective randomized studies are
necessary to test the efficacy and safety of direct-acting

oral anti-coagulants (DOACs) versus warfarin for
proplylaxis and treatment of NS.
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Introduction:

Multiple myeloma (MM) is a malignant B cell disorder
characterized by the proliferation of plasma cells. It is rare in
individuals younger than 35 years, accounting for only 0.5%
of cases.1 This age group exhibited a more aggressive
presentation of multiple myeloma, including higher rates of
extramedullary plasmacytomas, plasma cell leukemias (11%),
osteolytic lesions, renal failure (25%), and Bence Jones
proteinuria (81%).1,2 This could be explained by either a delay
in diagnosis or the inherent aggressive nature of disease in
younger patients.3 Kidney diseases associated with multiple
myeloma include cast nephropathy, AL amyloidosis,
monoclonal immunoglobulin deposition disease,
cryoglobulinemic glomerulonephritis, and proliferative
glomerulonephritis.1 It has also been reported that this younger
age group has similar overall survival and remission rates

compared to older cohorts.1,2,3 We present a case of multiple
myeloma in a 22-year-old woman with amyloidosis. She received
first-line treatment with a combination of conventional
chemotherapy and the proteasome inhibitor bortezomib.

Case summary:

A 22-year-old female presented with complaints of leg
edema and bilateral hip pain for the past three months.
She initially noticed that the leg edema was more
pronounced upon waking, but she denied any history of
scanty urination, dysuria, or hematuria. She also
experienced bilateral hip pain, which was inflammatory in
nature, though there was no pain in other small or large
joints. Additionally, she reported generalized weakness
and palpitations over the same period but denied any chest
pain, orthopnea, oral ulcers, rash, or alopecia.
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Case Report

Multiple Myeloma with Amyloidosis in a 22 Year Young Girl:

A Case Report and Literature Review
Bahar T1, Barman M2, Majumder D3, Rahman MS4, Siam MM5, Khan MEU6, Rahman HMM7, Rahman

GMH8, Anwar ASMT9,  Ahmed AS10, Islam MN11

Abstract:

Multiple myeloma (MM) is a myeloproliferative disorder of plasma cells that can be complicated by secondary amyloidosis. We

report the case of a 22-year-old woman who presented with leg edema and hip pain. Initial laboratory tests revealed anemia, non-

nephrotic range proteinuria, and hypercalcemia. Comprehensive testing for multiple myeloma showed free lambda light chains at

16,865.11 mg/L, beta-2 microglobulin > 40,480.00 ng/mL, and a 24-hour urine protein electrophoresis with a monoclonal spike

in the beta-2 region (6.78 g/24 hr). Serum immunofixation indicated monoclonal gammopathy. Bone marrow examination

confirmed plasma cell infiltration, and a Congo red stain of a renal biopsy was positive for amyloidosis. The patient was treated

with a regimen of thalidomide, bortezomib, and dexamethasone.

Key Words: multiple myeloma, hypercalcaemia, immunofixation, monoclonal gammopathy

(Bang. Renal J. 2024; 6(2): 93-96)
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On examination, the patient was found to be anemic.
Physical examination revealed submandibular
lymphadenopathy, approximately 0.5 x 0.5 cm in size, non-
tender, and firm in consistency. There was also bony
tenderness, splenomegaly, and limited movement in both
hip joints. Bedside testing showed 2+ proteinuria.

Laboratory investigations:

The full blood count revealed hemoglobin of 6.8 g/dL, an
erythrocyte sedimentation rate (ESR) of 95 mm in the first
hour, and a peripheral blood film showing normocytic
normochromic red blood cells with rouleaux formation.
Serum creatinine was elevated at 2.6 mg/dL. Urinalysis
showed protein +++, with no red blood cells, and 0-2 pus
cells per high-power field. The 24-hour urine protein was
2.70 g/day. Ultrasound of the abdomen indicated
splenomegaly. An X-ray of the dorsolumbar spine

demonstrated diffuse osteopenia and collapsed L4 and L5
vertebrae (Figure 1).

Further evaluation revealed a serum calcium level of 13.3
mg/dL and an intact parathyroid hormone (iPTH) level of
10 pg/mL. Protein electrophoresis showed an elevated
beta-2 region. Following consultation with the hematology
department, a bone marrow study was performed, which
revealed features consistent with multiple myeloma,
including 70% plasma cells (Figure 2). The comprehensive
multiple myeloma panel showed free lambda light chains
at 16,865.11 mg/L, beta-2 microglobulin >40,480.00 ng/mL,
and a 24-hour urine protein electrophoresis with a
monoclonal spike in the beta-2 region (6.78 g/24 hr). Serum
immunofixation indicated monoclonal gammopathy .  A
renal biopsy was also conducted and was consistent with
amyloidosis (Figure 3).

Figure 1: X-Ray Dorso-lumbar spine showed diffuse

osteopenia and collapsed L4, L5 vertebrae (give pointer)

Figure 2: Bone marrow examination (70% atypical

plasma cell) pointer
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Figure 3: (A) There is extensive mesangial expansion by amorphous eosinophilic acellular material (“cotton candy”

appearance), which segmentally extends to the glomerular capillary loops (H&E stain, original magnification

×400). Consistent with amyloid nephropathy. (B) Congo red positive mesangial deposits of amyloid with orange or

salmon pink staining (Congo red stain, original magnification ×400).

(A) (B)
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The patient was treated with a bortezomib-based
chemotherapy regimen, which included bortezomib,
dexamethasone, and thalidomide, along with denosumab.

Seven days after starting denosumab, she developed
tingling and numbness around her lips and hands.
Examination revealed a positive Trousseau’s sign, and
serum calcium was elevated at 3.9 mg/dL. She was treated
with injectable calcium gluconate, which alleviated her
symptoms. Subsequently, she was referred to the

hematology department for autologous hematopoietic stem
cell transplantation (ASCT).

Discussion :

Multiple myeloma (MM) is a plasma cell dyscrasia that
causes excessive production of monoclonal
immunoglobulins, leading to chronic anemia, skeletal
lesions, renal failure, and recurrent infections. AL
amyloidosis occurs in 10% to 15% of MM cases.4

Diagnosing multiple myeloma can be quite challenging in
younger individuals, as only 0.5% of patients are
diagnosed with MM before the age of 35 years. The
presented case highlights several crucial aspects of clinical
practice, shedding light on the complexities and challenges
that can arise when dealing with atypical clinical

presentations.

In patients with multiple myeloma, various symptoms and
signs can develop as the disease progresses. A previous
study involving 1,027 patients with MM reported that
anemia was the most frequent clinical feature (73%),
followed by bone pain (58%), elevated serum creatinine

(48%), fatigue (32%), hypercalcemia (28%), and weight
loss (24%).5 One of the most characteristic initial clinical
symptoms of multiple myeloma is bone pain or pathologic
fractures caused by osteolytic lesions. The frequency of
bone pain in patients with MM has been reported to be
approximately 60%.5 Osteolytic lesions, often found in

the skull, can be identified through plain skeletal
radiography or cross-sectional imaging.5,6

Hypercalcemia resulting from osteolytic lesions is an

important finding in blood chemistry tests and can be

regarded as a typical indicator of multiple myeloma

progression. In our patient, typical osteolytic lesions in

the skull were confirmed by plain skull X-ray. Additionally,

clinical symptoms or signs related to concomitant AL

amyloidosis can trigger the diagnosis of MM.7 Renal

dysfunction, asymptomatic proteinuria, or clinically

apparent nephrotic syndrome due to renal AL amyloidosis

may prompt the diagnosis of MM.8,9 Our patient presented

with splenomegaly and non-nephrotic range proteinuria

but did not exhibit cardiac or neurological symptoms.

Amyloidosis is commonly associated with a variety of

renal conditions, including hematuria, sub-nephrotic range

proteinuria, nephrotic syndrome, and acute kidney injury

(AKI).10

Amyloidosis in younger individuals is a rare entity. A case

study from the USA described a 37-year-old male who

initially presented with nephrotic syndrome and

hyperlipidemia. Although he was managed accordingly,

further evaluation revealed that he had AL amyloidosis,

which results from monoclonal light chain deposition in

the kidney due to plasma cell dyscrasia.11 This case is

quite similar to ours.” We were able to diagnose the case

with the help of a bone marrow biopsy, a comprehensive

multiple myeloma panel, and a renal biopsy. The patient

was subsequently treated with thalidomide, bortezomib,

dexamethasone, and denosumab. Denosumab, a

monoclonal antibody that binds to the cytokine RANKL—

an essential factor in bone turnover—can cause a range

of side effects, from mild issues such as back pain and

rash to more severe complications like hypocalcemia.

Although diagnosing multiple myeloma at a young age is

very rare, maintaining a high level of clinical suspicion is

crucial in any patient presenting with acute renal function

alterations of unknown etiology. In such cases, protein

immune-electrophoresis should be included in the

diagnostic protocol, along with other necessary tests for

the diagnosis of multiple myeloma.

Conclusion:

Evidence suggests that younger patients with multiple
myeloma tend to have less advanced disease, a higher
frequency of light chain subtypes, and longer survival
compared to older patients. The survivorship of young
patients with MM warrants special attention due to their

extended disease journey and the potential for multiple
complications.”
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