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Abstract

Background: Autosomal Dominant Polycystic Kidney Disease (ADPKD)
is the most prevalent type of genetically inherited kidney diseases. It is one
of the leading causes of end-stage renal disease (ESRD) and is responsible
for a considerable portion of patients receiving hemodialysis globally.
Treatment focuses on symptom management, blood pressure control and
delaying the progression of the disease.

Objective: To determine the pattern of clinical presentation and
complications of ADPKD at a Tertiary Care Hospital in Bangladesh.

Methods: A total of 100 patients with ADPKD were evaluated at a Tertiary
Care Hospital, Dhaka, Bangladesh. Strict clinical criteria (Ravine’s criteria)
were used to identify ADPKD patients. Their demographic profile, initial
presenting complaints, co-morbidities, family history of ADPKD, any
palpable mass on abdominal examination, cardiac assessment for any
abnormal findings and usage of antihypertensive medications were all
reviewed and documented. Relevant laboratory tests were done accordingly.

Results: Total 100 patients with ADPKD were enrolled, of them 60 were
male and 40 were female, a male to female ratio was 1.5:1; their mean age
was 36x12 years. We found that cyst burden was rises with increasing
age. Hypertension (40%) and pain (45%) were the most common clinical
presentation. Ballotable kidneys were found in 30% of ADPKD patients;
while dysuria, asymptomatic microscopic hematuria and gross hematuria
were present in 30%, 20% and 10% cases respectively. Regarding
complications: acute pyelonephritis (12%), acute kidney injury (11%),
cyst infection (10%) and salt loosing nephropathy (10%) were the most
common. In this study; majority (55%) of ADPKD patients were in early
stages of CKD (stage I and stage II); whereas 45% participants were in
advanced stages of CKD (stage III to stage V). Among the study participants;
diabetes mellitus was the most common (25%) co-morbidities, followed
by hypothyroidism, chronic obstructive pulmonary disease, cholelithiasis,
congestive heart failure and chronic liver disease. Acute pyelonephritis, cyst
infection, septicemia and pyonephrosis were the most frequent infections
observed in study cases. Escherichia coli (E-coli) was the major bacterial
pathogen for these infections, other pathogens include Pseudomonas,
Klebsiella, Enterobacter, Proteus, Acenetobacter and Candida.

Conclusion: This study highlights the clinical heterogeneity and systemic
involvement of ADPKD. Hypertension, CKD progression, and cyst-
related complications dominate the clinical spectrum. Blood pressure, renal
function and relevant clinical evaluations should be performed regularly in
ADPKD patients.
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Introduction

Autosomal Dominant Polycystic Kidney Disease
(ADPKD) is a genetic condition that causes the formation
of multiple fluid-filled cysts in both kidneys and sometimes
in other organs like the liver, pancreas and brain coverings
(arachnoid membranes) [1]. ADPKD cause a progressive
and irreversible decline in kidney function, ultimately
leading to renal failure. It affects about 1 in 400 to 1,000
live births and accounts for 5-10% of end-stage renal disease
(ESRD) cases worldwide, it is the fourth leading global
cause of renal failure [2]. It is a genetic disorder caused by
mutations in one of two different genes: PKD1 and PKD2
are located on chromosomes 16p13.3 and 4q21 respectively
[3]; and is expressed in an autosomal dominant pattern, with
variable expression [4]. Although there has been significant
progress in the last several years in the understanding of
ADPKD pathogenesis, but little is known about the role of
polycystins and the molecular mechanisms driving disease
progression. The polycystins constitute a subfamily of
protein channels, are believed to control intracellular calcium
signaling [2]. Polycystins are expressed in several tissues,
such as the pancreatic ducts, hepatic bile ducts, and renal
tubular epithelia [2]. Polycystin proteins are located within
the cell at the region of primary cilium. Mutated polycystins
are one kind of ciliopathy. The cilia carry mechanosensory
signals that control cell growth and proliferation. Mutations
in polycystins cause cell proliferation and the formation
of fluid-filled cysts [5]. The clinical course of ADPKD is
highly variable, even among members of the same family.
Although the disease is typically asymptomatic in early life,
patients often develop symptoms during adulthood, including
hypertension, hematuria, abdominal or flank pain, recurrent
urinary tract infections (UTIs), and progressive decline in
renal function [6]. Functional manifestations include: reduced
renal blood flow and concentrating defect. Pain may result
from cyst hemorrhage, gross hematuria, nephrolithiasis,
infection or renal enlargement [7]. Progression to renal
failure may be due to: interstitial inflammation, apoptosis of
tubular epithelial cells, hypertensive glomerulosclerosis and
compression atrophy [8]. Extra-renal manifestations are also
common and may include liver cysts, intracranial aneurysms,
cardiac valve abnormalities, and colonic diverticulosis [9].
Hypertension is a major clinical manifestation and predictor
of outcome in ADPKD [10-11]. High blood pressure in
ADPKD is mainly caused by activation of the kidney’s renin—
angiotensin system and reduced blood vessel relaxation [11].
Endothelial vasodilation and constitutive nitric oxide synthase
(NOS) activity are reduced in subcutaneous resistance vessels
from patients with ADPKD and normal glomerular filtration
rate (GFR) [12]. The severity depends on genetic differences:
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PKDI1 mutations usually cause earlier and more severe kidney
failure (average age 54 years), while PKD2 mutations are
milder (average age 74 years) [13]. The exact mutations vary
between families, and some lead to faster progression than
others. The disorder typically first appears in people between
the ages of 30 and 40. It is characterized by the development
of renal cysts, kidney enlargement, and a decline in kidney
function, which ultimately results in renal insufficiency [14].
ADPKD is a major hereditary cause of chronic kidney disease
(CKD) and end-stage renal disease (ESRD) worldwide.
However, data regarding its clinical presentation, associated
complications, and disease progression in the Bangladeshi
population remain scarce. This study aimed to delineate the
pattern of clinical presentation and complications of ADPKD
at a tertiary care center in Bangladesh. This study provides
valuable insights into the demographic characteristics,
clinical manifestations, and comorbid conditions of ADPKD
patients.

Methodology

A prospective observational study was carried out
in the Department of Nephrology, Bangladesh Medical
University (BMU), Dhaka, Bangladesh. A total of 100
cases of Autosomal Dominant Polycystic Kidney Disease
(ADPKD) was enrolled in this study over a period of 3
years. Ultrasonogram based Ravine’s criteria were used to
diagnose ADPKD [14]. Data collection was done by face-
to-face interview: age and gender were identified, family
history was obtained- including history of kidney disease,
hypertension, diabetes, sudden death, and family history
of ADPKD. Intensive history was taken regarding duration
of hypertension, recurrent flank pain, any history of recent/
recurrent urinary tract infection (UTI) or hematuria. Physical
examination to observe pulse rate and blood pressure,
ballotability of kidneys, hepatomegaly, ascites, neurological
and examination of cardiovascular system were also done
accordingly. Relevant investigations like- complete blood
count (CBC), urine routine microscopic examination
(R/M/E) with culture/sensitivity test, serum creatinine, serum
electrolytes, random blood sugar (RBS), ultrasonogram of
whole abdomen (with MCC and PVR), CT scan of brain,
plain x-Ray of kidney ureter and bladder (KUB) region were
done following standard procedure. Serum creatinine levels
were used to calculate the estimated glomerular filtration
rate (eGFR), which was used to categorize the stages of
chronic kidney disease (CKD). Each patient's demographic
information with complete medical history, results from their
clinical examination and laboratory test reports were taken
into account. A structured data collecting sheet was used
to document all data. After compilation, all of the data was
imported into Microsoft Excel. An windows-based software
Statistical Package for the Social Sciences (SPSS) version-
26 was utilized to do statistical analysis. We summarized
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categorical variables using descriptive statistics, such as
frequencies and percentages.

Results and Observations

This study was intended to assess the pattern of clinical
presentation and complications of Autosomal Dominant
Polycystic Kidney Disease (ADPKD) among patients with
ADPKD. Total 100 patients with ADPKD were evaluated.
Of them 60 were male and 40 were female, a male to female
ratio was 1.5:1; their mean age was 36+12 years. Among the
study participants 10% had family history of ADPKD and
15% had family history of kidney disease, another 15% had
a family history of hypertension (HTN) and only 5% had
family history of ESRD on dialysis (Table 1).

Table 1: Basic characteristics of ADPKD patients (N= 100).

Characteristics Frequency | Percentage

Age (years) 36112 years

Age range (minimum-maximum) 24 - 62 years
Sex

Male 60 60%
Female 40 40%
Male to female ratio 1.5:1
Family history of ADPKD 10 10%
Family history of HTN 15 15%
Family history of sudden death 5 5%
Family history of kidney disease 15 15%
Family history of dialysis 5 5%
Family history of intracranial 3 3%

hemorrhage

According to Ravine’s PKDI1 diagnosis criteria all
study patients were categorized. It was observed that, cyst
distribution increases steadily with age. In this study, 21%
of patients aged 15-29 years had >2 cysts (unilateral or
bilateral). In the 30-39 years and 40-59 years age groups, the
majority met the criteria of >2 cysts in each kidney (23% and
30% respectively). Among patients aged >60 years, 26% had
>4 cysts in each kidney, reflecting disease progression with
age. Overall, cyst burden rises with increasing age, consistent
with the natural history of ADPKD (Table- 2).

Table 2: Distribution of the ADPKD patients according to
ultrasound-based Ravine’s PKD1 diagnostic criteria (N= 100)

Age

(Years) Criteria Frequency | Percentage
15-29 | = 2 cysts, unilateral or bilateral 21 21%
30-39 > 2 cysts in each kidney 23 23%
40-59 > 2 cysts in each kidney 30 30%

260 24 cysts in each kidney 26 26%
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Regarding clinical presentation; it was observed that
asymptomatic ADPKD comprised 20% of study cases,
while 15% had asymptomatic renal impairment detected
incidentally. Hypertension (40%) and pain (45%) were the
most common clinical presentation. Ballotable kidneys
were found in 30% of patients, dysuria was in 30% cases,
asymptomatic microscopic hematuria was noted in 20%
ADPKD patients and gross hematuria was in 10% patients.
Neurological symptoms such as headache (10%) and history
of unconsciousness (5%) were less frequent. Dehydration
(12%), hypotension (15%) and anemia (8%) were also
observed. Extra-renal manifestations included liver cysts
(35%) and pancreatic cysts (10%) were found. This spectrum
highlights the multisystem involvement and variable clinical
manifestations of the disease (Table 3).

Table 3: Clinical presentation of ADPKD patients (N= 100)

Clinical presentations* Frequency | Percentage

Asymptomatic 20 20%
Pain 45 45%
Asymptomatic renal impairment 15 15%
Ballotable of kidneys 30 30%
Hypertension 40 40%
Anemia 8 8%
Asymptomatic microscopic hematuria 20 20%
Polycythemia 15 15%
Gross hematuria 10 10%
Fever with chills 15 15%
Dysuria 30 30%
Headache 10 10%
History of unconsciousness 5 5%
Dehydration 12 12%
Jaundice 6 6%
Hypotension 15 15%
Liver cysts 35 35%
Pancreatic cyst 10 10%
Sonologic large kidney size 90 90%
Proteinuria (mild to moderate) 15 15%
Hypertensive retinopathy 6 6%

Left ventricular hypertrophy on

0,
Echocardiogram 10 10%

*Multiple response

In this study among 100 patients with (ADPKD), a range
of complications were observed: acute pyelonephritis (12%),
acute kidney injury (11%) cyst infection (10%) and salt
loosing nephropathy (10%) were the most common. Cyst
hemorrhage was notable affecting 8% of ADPKD cases and
sub-arachnoid hemorrhage (SAH) occurred in 2% of cases,
underscoring vascular involvement. Renal stones (6%),
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and abdominal hernia (6%) were also found. Less frequent
complications such as septicemia, hepatic dysfunction,
colonic diverticulitis and malignancy were found in 5%, 3%,
2% and 2% cases respectively (Table 4).

Table 4: Complications among the ADPKD patients (N= 100).

Complications Frequency Percentage
Salt loosing nephropathy 10 10%
Sub-arachnoid hemorrhage 2 2%
Acute pyelonephritis 12 12%
Cyst infections 10 10%
Cyst hemorrhage 8 8%
Renal stones 6 6%
Abdominal hernia 6 6%
Colonic diverticulitis 2 2%
Malignancy 2 2%
Acute pancreatitis 5 5%
Acute kidney injury 11 1%
Hepatic dysfunction 3 3%
Septicemia 5 5%

Distribution of patient according to eGFR showed
majority of patients were in CKD stage 1 (30%) and CKD
stage II (25%); whereas 10% participants were in CKD stage
IITa and another 10% participants were in CKD stage IIIb.
But a notable number of ADPKD patients were in advance
CKD stages; 15% in CKD stage IV and 10% in CKD stage-V
(Figure 1).

Distribution of patient according to eGFR
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Figure 1: Distribution of ADPKD patient according to CKD stages
based on eGFR

In this study, we found several co-morbidities among the
study participants; diabetes mellitus was the most common
(25%), followed by hypothyroidism and chronic obstructive
pulmonary disease, observed 10% each; but cholelithiasis was
present in 6% of cases. While congestive heart failure (5%)
and chronic liver disease (5%) were also found in ADPKD
patients (Figure 2).
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Figure 2: Co-morbidities among the study patients (N= 100)

Different types of infection were observed among the
study patients: acute pyelonephritis was the most frequent
(12%), followed by cyst infection (10%) and septicemia (5%).
Pyonephrosis was seen in 3% cases. These findings highlight
the high burden of urinary tract and kidney infections in
ADPKD patients (Table 5).

Table 5: Patterns of infection in ADPKD patients (N= 100)

Types of infection Frequency Percentage
Cyst infection 10 10%
Septicemia 5 5%
Acute pyelonephritis 12 12%
Pyonephrosis 3 3%

Among 100 ADPKD patient of 40 patients presented
with recurrent upper and lower urinary tract infections (UTI).
Urine culture and sensitivity tests revealed that, Escherichia
coli (E-coli) was the major bacterial pathogen (50%), other
pathogens include Pseudomonas, Klebsiella, Enterobacter
were 15%, 10% and 2.5% respectively whereas Proteus
was found 10% cases but Acenetobacter and Candida were
isolated in 2% and 2.5% cases respectively (Table 6).

Table 6: Isolated organisms among ADPKD patients having UTI
(n=40).

Organisms Frequency Percentage
E-coli 20 50%
Pseudomonas 6 15%
Klebsiella 4 10%
Enterobacter 1 2.5%
Acenetobacter 2 5%
Proteus 4 10%
Candida 1 2.5%
Discussion

Autosomal dominant polycystic kidney disease (ADPKD),
is a common inherited disorder that affects 1 in 400 to 1 in
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1000 persons and is the most frequent cause of end-stage
renal disease (ESRD) after diabetes mellitus and hypertension
in the United States [15]. ADPKD is a multi-system disease,
as evidenced by its various clinical presentations, which
include enlarged kidneys due to growing cysts, hypertension,
and various extrarenal consequences, such as liver cysts,
cerebral aneurysms, and cardiac valvular disease [16]. Due
to advancements in gene technology, ADPKD could be
diagnosed within first decade of life in the developed countries
in contrast to resource limited countries like Bangladesh,
where renal ultrasonography and clinical judgment are
still the only methods used to diagnose ADPKD. This has
hindered our understanding of the disorder. Therefore, this
prospective observational study explored the clinical profile
and complications of 100 patients with ADPKD at a tertiary
care setting in Bangladesh. In this study, the mean age of
ADPKD patients was 36 + 12 years, which is in line with
reports that ADPKD commonly manifests early to middle
adulthood [17-19]. The male-to-female ratio was 1.5:1,
suggesting a slight male predominance and family history
of ADPKD was found in only 10% of study patients which
is lower than rates reported in developed countries [20-21].
This discrepancy may be due to the limited availability of
genetic testing for PKD1 and PKD2 mutations in our setting.
Ultrasound criteria (Ravine’s criteria) were effective in
diagnosing ADPKD in our population. Which revealed, cyst
number increased with age, reflecting the natural history of
disease progression [22]. This supports the role of ultrasound
as a cost-effective tool for diagnosis and follow-up in resource-
limited settings where genetic testing is not available. Pain
(45%) was the most common clinical presentation among the
study patients. One of the most typical symptoms of ADPKD
is pain, which first appears early in the illness and frequently
prompts a diagnosis. ADPKD pain can manifest as either
an acute pattern such as nephrolithiasis, hemorrhage, cyst
infection or urinary tract infection; or as a chronic, disabling
pattern [23]. Hypertension (40%) was also a frequent clinical
feature among the ADPKD patients of this study. It was
reported that hypertension is a common consequence in
ADPKD and is slightly less common in females than males
[18, 21, 24]. Hypertension in ADPKD is associated with
more severe disease, age, PKD1 genotype, male sex, family
history renal disease, renal function (eGFR), kidney size and
hematuria [18]. Hypertension in ADPKD is primarily linked
to activation of the renin—angiotensin—aldosterone system and
is a key driver of cardiovascular morbidity and progression
of renal dysfunction [25]. The presence of left ventricular
hypertrophy (10%) and hypertensive retinopathy (6%) in our
study indicates the systemic impact of uncontrolled blood
pressure. Other renal manifestations- gross hematuria (10%)
and ballotable kidneys (30%) were consistent with cyst-
related complications including hemorrhage, rupture, and
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enlargement. Microscopic hematuria was prominent with
20% of study patients. Liver cysts (35%) represented the
most common extra-renal involvement and pancreatic cysts
(10%) were less common but clinically relevant systemic
nature of ADPKD. These findings were comparable with
previous report [24]. The distribution of patients according
to CKD stages in our study highlights that majority of the
cases (75%) were identified at an early stage (Stage I, II
and III). This finding is consistent with a couple of previous
studies [26-27]. Early detection of renal impairment is crucial
for slowing disease progression and implementing lifestyle
modifications and pharmacological interventions that can
preserve renal function. However, a considerable proportion
of ADPKD patients in our cohort (15% Stage IV, and 10%
Stage V) had already progressed to moderate-to-severe CKD
at the time of diagnosis. This is consistent with previous
studies from low- and middle-income countries, where
late presentation remains a challenge due to lack of routine
screening, limited access to nephrology care, and low public
awareness [28-29]. Advanced CKD stages in ADPKD are
associated with higher morbidity, mortality, and healthcare
costs, underscoring the importance of early identification and
timely referral. The study participants had a number of co-
morbidities, with diabetes mellitus being the most prevalent
at 25%, followed by hypothyroidism and chronic obstructive
pulmonary disease at 10% each. Cholelithiasis was found
in 6% of ADPKD cases. Chronic liver disease (5%) and
congestive heart failure (5%) were also observed in ADPKD
patients. These findings were supported by recent previous
reports as indicated that ADPKD is associated with a number
of co-morbidities [30-31]. Although current study observed
a high prevalence of diabetes in ADPKD cases, but it was
hypothesized that metabolic abnormalities in polycystic
kidneys inhibit endogenous glucose production and decrease
renal breakdown of insulin, thus there is a lower prevalence
of diabetes among patients with ADPKD [32].

In this study, various forms of infection were found
among the study participants: acute pyelonephritis was the
most common (12%), followed by cyst infection (10%)
and septicemia (5%). Pyonephrosis was detected in 3% of
ADPKD patients. These data emphasize the significant burden
of urinary tract and kidney infections in ADPKD patients.
The bacteriological profile revealed Escherichia coli as the
predominant pathogen (50%), followed by Pseudomonas and
Proteus. This is consistent with prior studies, which describe
E. coli as the leading cause of UTIs in ADPKD, although
the frequency of resistant organisms like Pseudomonas
highlights the need for careful antimicrobial stewardship in
this population [33]. This highlights the importance of urine
culture and sensitivity testing for guiding antibiotic therapy
in ADPKD [34].
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Conclusion

This study highlights the clinical heterogeneity and
systemic involvement of ADPKD in a Bangladeshi cohort.
Pain, hypertension, CKD progression, and cyst-related
complications dominate the clinical spectrum. The absence
of molecular diagnostics remains a barrier to comprehensive
care. Early identification through family screening, regular
imaging, and blood pressure control are essential to delay
disease progression. Future initiatives should focus on
expanding access to genetic testing, enhancing public
awareness, and establishing longitudinal registries to better
characterize disease trajectory in South Asian populations.

Limitation of Study

It was a single center study with a relatively small sample
size.

Recommendation

A large population based multicenter study should be
done to validate the findings of this study.

Conflicts of Interest
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