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Abstract
Objectives
To determine the frequency of acquired cystic kidney disease (ACKD) among patients of end-
stage renal disease.

Methods
This cross-sectional study was conducted at the University of Lahore Teaching Hospital after
approval from the ethical review committee. About 150 patients with end-stage renal disease
fulfilling the inclusion criteria and undergoing three hemodialysis sessions per week for six
months were approached. The patients underwent ultrasonography by the same consultant
radiologist and the presence of acquired polycystic kidney disease was noted in the proforma.
Data was stratified for age, gender and duration of hemodialysis and the chi-square test was
applied.

Results
The mean age of the study participants was 47.31±9.44 years and males were majority in
number with 92 (61.3%). The acquired cystic kidney disease was noted in 20 (13%) participants.
There was significant difference noted in different age groups as six (6.5%) patients in the 18-
40 age group and 14 (24%) patients in the 40-80 age group have acquired kidney disease (p-
value=0.002). No important association between ACKD, age, and gender were found. None of
these patients had evidence of renal cell carcinoma, extrarenal cysts, retroperitoneal or
intrarenal hemorrhage.

Conclusion
There was a significant correlation between acquired cystic kidney disease and the duration of
hemodialysis, and the chances of the development of acquired cystic kidney disease rise
progressively with increasing time on hemodialysis.
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Introduction
Chronic kidney disease (CKD) is increasingly recognized as a leading public health problem
worldwide [1]. It refers to conditions causing a decrease in renal function depicted by the
decrease in glomerular filtration rate (GFR) ultimately leading to end-stage renal disease
(ESRD) requiring dialysis. In developing countries including Pakistan, the burden of CKD and
ESRD is growing and is considered to be an under-recognized public health problem in
Pakistan [2]. Similarly, the risk factors and the conditions associated with chronic kidney
disease leading to ESRD are also under-reported in Pakistan [3]. Acquired cystic kidney disease
(ACKD) is described by the presence of numerous small to moderate size fluid-filled cysts in
kidneys of ESRD patients who have no previous history of the hereditary cystic disease [4].
Diagnosis usually requires the presence of four or more cysts in both kidneys. The acquired
cystic renal disorder can be differentiated from autosomal dominant polycystic renal disease
(ADPKD) because the size of the kidneys is small or average relative to large kidney sizes seen
in all ADPKD patients with renal failure. In addition, ACKD patients do not involve any other
organs of the body and they also lack a family history of cystic disease of the kidney [5, 6].

In its early stages, acquired cystic kidney disease does not produce any symptoms but as cysts
progressively increase in size and number they may be complicated by severe retroperitoneal or
intrarenal hemorrhage with or without hematuria, erythrocytosis, cyst infection, and renal cell
carcinoma (RCC) with distant metastasis [7]. Therefore, early detection of these complications
demands regular screening in these patients.

It was initially believed that ACKD occurs in hemodialysis patients exclusively; however, later it
was found that ACKD occurs in both ESRD patients undergoing treatment with peritoneal
dialysis and hemodialysis [8, 9].

Studies have shown considerable variation regarding the frequency of ACKD and it ranges from
10% to 31% [10]. Moreover, only a single local study is available so far which reported its
frequency of about 10%, but that study is more than a decade old while the burden of disease is
rising with time [11].

The aim of this research was to determine the frequency of acquired polycystic kidney disease
among patients with end-stage renal disease presenting at a tertiary care hospital. As there is
limited local literature available, it becomes important to determine the frequency of ACKD as
per current disease burden, diagnostic and therapeutic facilities so that clinicians get the latest
information and can develop better guidelines for the screening, treatment, and prevention of
acquired cystic kidney disease.

Materials And Methods
This cross-sectional study was conducted at the University of Lahore Teaching Hospital from
January 1st, 2020 to June 31st, 2020. Approximately 150 patients with end-stage renal disease
who met the inclusion criteria were enrolled in the study after providing written informed
consent. All the patients underwent ultrasonography by the same consultant radiologist.

Inclusion criteria
Patients aged 15 to 80 years

Male and female genders

Patients of end-stage renal disease undergoing three hemodialysis sessions per week for six
months at a tertiary care hospital.
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Exclusion criteria
Patients not willing to participate in the study.

Patients with autosomal dominant polycystic kidney disease determined by history and medical
records.

Patients with medullary sponge kidney and medullary cystic kidney determined by
ultrasonography.

Sample size
A sample size of 150 cases is estimated with a confidence level of 95%, a margin of error of 5%,
and the predicted percentage of acquired cystic kidney disease as 10%.

Sampling technique
Non-probability consecutive sampling was utilized.

Statistical analysis
Data was entered and analyzed using SPSS version 17.0. Numerical variable, i.e. age, was
presented as mean and standard deviation. Qualitative variables such as gender, and the
presence of acquired cystic renal disease were presented in the form of frequencies and
percentages. Data was stratified for age, gender and duration of hemodialysis and the chi-
square test was applied to check statistical significance post-stratification.

Results
The mean age of the study participants was 47.31±9.44 years. The males were majority in
number with 92 (61.3%) along with 58 (38.7%) females. Acquired cystic kidney disease was
noted in 20 (13.3%) patients and absent in 130 (86.7%) patients. There was significant
difference noted in different age groups as six (6.5%) patients in the 18-40 age group and 14
(24%) patients in the 40-80 age group have acquired kidney disease (p-value=0.002). (Table 1)

Group of age  
acquired cystic kidney disease  

      Total P – value
Yes No

18-40 year 6 (6.5%) 87 (93.5%) 93 (100%)
      0.002

40-80 year 14 (24.6%) 43 (75.4%) 57 (100%)

TABLE 1: Stratification of acquired cystic kidney disease for age

 No significant difference was noted for gender (p-value=0.27). (Table 2)
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Gender of patients  
acquired cystic kidney disease  

      Total P – value
Yes No

Male 14 (15.2%) 78 (84.8%) 92 (100%)
      0.27

Female 6 (10.3%) 52 (89.7%) 58 (100%)

TABLE 2: Stratification of acquired cystic kidney injury for gender

In patients who have to be on hemodialysis for more than three years were noted to have
acquired cystic kidney disease in 16 cases (16%). (Table 3)

Group according to duration on hemodialysis
Acquired cystic kidney disease    

        Total
  Yes   No  

1-3 years 4 (7.8%) 47 (92.2%) 51 (100%)  

More than 3 years 16 (16.2%) 83 (83.8%) 99 (100%)

Total 20 (13.3%) 130 (86.7%) 150 (100%)

TABLE 3: Stratification of acquired cystic kidney injury with respect to duration of
hemodialysis

Discussion
There have been several studies to investigate the incidence, prevalence, and complications of
acquired cystic kidney disease in patients with hemodialysis [12, 13]. In 1977, Dunnill and
colleagues described for the first time acquired cystic disease of kidney (ACKD) after performing
autopsies of 30 chronic kidney disease patients who had been treated by long-term
hemodialysis. Dunnill et al. found multiple renal cysts in nearly half of these samples [14]. In
our study, the prevalence of ACKD in patients on hemodialysis was 13%, which corresponds to
most of the similar reports published in other parts of the world. For instance, the prevalence
of ACKD in local research in Pakistan was 10%, and prevalence in Iran was 20.3% [10, 11]. Few
studies have used different screening methods such as computed tomography, or autopsy,
which results in a higher prevalence of ACKD as compared to when ultrasound was used [15,
16].

Increased incidence of acquired cystic kidney disease with increased duration of CKD was
observed [7, 9]. In our research, acquired cystic kidney disease was found in 7.8% of ESRD
patients on hemodialysis for less than three years duration and 16.2% for patients on
hemodialysis for more than three years. This theory has also been observed in research by
Matson et al., where the prevalence of ACKD was 10 to 20% after one to three years of
hemodialysis, 40 to 60% after three to five years of hemodialysis, and more than 90% after five
to ten years of hemodialysis [15]. In another study, the prevalence of ACKD was 9%, 50%, and
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80% among those 54 children who had undergone peritoneal dialysis for four years or less, five
to nine years, and longer than ten years, respectively [9].

Acquired cystic kidney disease occurs with nearly equal frequency in both sexes, but cystic
changes are more pronounced in men. Ishikawa et al. reported that the frequency of ACKD was
higher in males due to sex-related endogenous substances [13]. However, in our study, no
significant difference for gender was noted in patients who developed ACKD. A study by
Gnionsahe et al. observed similar insignificance of male preponderance. With respect to
ethnicity, men and African Americans are at greater risk than women or Caucasians in terms of
the development of ACKD [13, 17].

Renal cell carcinoma is one of the most serious complications of ACKD with an estimated
incidence of 0.18% per year compared with 0.005% in the general population. Renal cancers
from acquired renal cystic disease are multicentric in nearly 50% of cases and bilateral in about
10% of cases [18]. Malignancy generally develops after a long duration of dialysis (at least eight
to 10 years) [19]. In our study tumors were not detected in any patient. To detect cancerous or
precancerous lesions early, ultrasound of the kidney is suggested in all ESRD patients on
hemodialysis for more than three years. If initial workup reveals cystic kidney disease, then
computed tomography with contrast, being the more sensitive test, is recommended to evaluate
for the presence of carcinoma [10, 20].

Conclusions
There was significant correlation between acquired cystic kidney disease and duration of
hemodialysis, and the chances of developing acquired cystic kidney disease rises progressively
with increased time on hemodialysis. Due to certain limitations of our study, we suggest that
further studies be performed on a larger sample size, spanning a longer timeframe of
hemodialysis and in multiple centers to determine a cause and effect relationship.
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Disclosures
Human subjects: Consent was obtained by all participants in this study. Ethical review board,
University College of Medicine, The University of Lahore issued approval ERC/01/20/02.
Animal subjects: All authors have confirmed that this study did not involve animal subjects or
tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all
authors declare the following: Payment/services info: All authors have declared that no
financial support was received from any organization for the submitted work. Financial
relationships: All authors have declared that they have no financial relationships at present or
within the previous three years with any organizations that might have an interest in the
submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Jager KJ, Fraser SD: The ascending rank of chronic kidney disease in the global burden of

disease study. Nephrol Dial Transplant. 2017, 32:121-128. 10.1093/ndt/gfw330
2. Saeed ZI, Hussain SA: Chronic kidney disease in Pakistan: an under-recognized public health

problem. Kidney Int. 2012, 81:1151-1152. 10.1038/ki.2012.47
3. Imtiaz S, Salman B, Qureshi R, Drohlia MF, Ahmad A: A review of the epidemiology of

chronic kidney disease in Pakistan: A global and regional perspective. Saudi J of Kidney Dis
and Trans. 2018, 21:1441-1451. 10.4103/1319-2442.248307

4. Katabathina VS, Kota G, Dasyam AK, Shanbhogue AK, Prasad SR: Adult renal cystic disease: a
genetic, biological, and developmental primer. Radiographics. 2010, 30:1509-1523.

2020 Aleem et al. Cureus 12(8): e10046. DOI 10.7759/cureus.10046 5 of 6

https://dx.doi.org/10.1093/ndt/gfw330
https://dx.doi.org/10.1093/ndt/gfw330
https://dx.doi.org/10.1038/ki.2012.47
https://dx.doi.org/10.1038/ki.2012.47
https://dx.doi.org/10.4103/1319-2442.248307
https://dx.doi.org/10.4103/1319-2442.248307
https://dx.doi.org/10.1148/rg.306105513


10.1148/rg.306105513
5. Harris PC, Torres VE: Polycystic kidney disease. Annual Rev Med. 2009, 60:321-337.

10.1146/annurev.med.60.101707.125712
6. Chan EY, Warady BA: Acquired cystic kidney disease: an under-recognized condition in

children with end-stage renal disease. Pediatr Nephrol. 2018, 33:41-51. 10.1007/s00467-017-
3649-9

7. Meola M, Samoni S, Petrucci I: Clinical scenarios in chronic kidney disease: kidneys'
structural changes in end-stage renal disease. Ultrasound Imaging in Acute and Chronic
Kidney Disease. Ronco (ed): Karger, Switzerland; 2016. 188:131-143.

8. Park JH, Kim YO, Park JH, et al.: Comparison of acquired cystic kidney disease between
hemodialysis and continuous ambulatory peritoneal dialysis. Korean J Intern Med. 2000,
15:51-55. 10.3904/kjim.2000.15.1.76

9. Leichter HE, Dietrich R, Salusky IB, et al.: Acquired cystic kidney disease in children
undergoing long-term dialysis. Pediatr Nephro. 1988, 2:8-11. 10.1007/BF00870371

10. Mousavi SS, Sametzadeh M, Hayati F, Fatemi SM: Evaluation of acquired cystic kidney disease
in patients on hemodialysis with ultrasonography. Iran J Kidney Dis. 2010, 4:223-226.

11. Hussain S, Khan SA, Dodhy KA, Khan FA: Sonographic prevalence of acquired cystic renal
disease in patients receiving haemodialysis. J Pak Med Assoc. 2003, 53:111-113.

12. Ishikawa I, Hayama S, Morita K, et al.: Long‐term natural history of acquired cystic disease of
the kidney. Ther Apher Dial. 2010, 14:409-416. 10.1111/j.1744-9987.2010.00819.x

13. Ishikawa I, Saito Y, Asaka M, et al.: Twenty-year follow-up of acquired renal cystic disease .
Clin Nephrol. 2003, 59:153-159. 10.5414/CNP59153

14. Dunnill M, Millard P, Oliver D: Acquired cystic disease of the kidneys: a hazard of long-term
intermittent maintenance haemodialysis. J Clin Path. 1977, 30:868-877. 10.1136/jcp.30.9.868

15. Matson MA, Cohen EP: Acquired cystic kidney disease: occurrence, prevalence, and renal
cancers. . Medicine. 1990, 69:217-226. 10.1097/00005792-199007000-00003

16. Denton MD, Magee CC, Ovuworie C, et al.: Prevalence of renal cell carcinoma in patients with
ESRD pre-transplantation: a pathologic analysis. Kidney Int. 2002, 61:2201-2209.
10.1046/j.1523-1755.2002.00374.x

17. Gnionsahe D, Lagou D, Tia W: Prevalence of acquired cystic disease in black africans on
hemodialysis in west africa. Saudi J Kid Dis Trans. 2007, 18:114-116.

18. Kuroda N, Ohe C, Mikami S: Review of acquired cystic disease-associated renal cell carcinoma
with focus on patho-biological aspects. Histol Histopathol. 2011, 26:1215-1218.

19. Sassa N, Hattori R, Tsuzuki T, et al.: Renal cell carcinomas in hemodialysis patients: does
hemodialysis duration influence pathological cell types and prognosis?. Neph Dial Transp.
2010, 26:1677-1682. 10.1093/ndt/gfq529

20. Degrassi F, Quaia E, Martingano P, Cavallaro M, Cova MA: Imaging of haemodialysis: renal
and extrarenal findings. Insights Imaging. 2015, 6:309-321. 10.1007/s13244-015-0383-3

2020 Aleem et al. Cureus 12(8): e10046. DOI 10.7759/cureus.10046 6 of 6

https://dx.doi.org/10.1148/rg.306105513
https://dx.doi.org/10.1146/annurev.med.60.101707.125712
https://dx.doi.org/10.1146/annurev.med.60.101707.125712
https://dx.doi.org/10.1007/s00467-017-3649-9
https://dx.doi.org/10.1007/s00467-017-3649-9
http://www.karger.com/Book/Home/271624
https://dx.doi.org/10.3904/kjim.2000.15.1.76
https://dx.doi.org/10.3904/kjim.2000.15.1.76
https://dx.doi.org/10.1007/BF00870371
https://dx.doi.org/10.1007/BF00870371
http://pubmed.ncbi.nlm.nih.gov/20622311/
http://www.jpma.org.pk/article-details/2082
https://dx.doi.org/10.1111/j.1744-9987.2010.00819.x
https://dx.doi.org/10.1111/j.1744-9987.2010.00819.x
https://dx.doi.org/10.5414/CNP59153
https://dx.doi.org/10.5414/CNP59153
https://dx.doi.org/10.1136/jcp.30.9.868
https://dx.doi.org/10.1136/jcp.30.9.868
https://dx.doi.org/10.1097/00005792-199007000-00003
https://dx.doi.org/10.1097/00005792-199007000-00003
https://dx.doi.org/10.1046/j.1523-1755.2002.00374.x
https://dx.doi.org/10.1046/j.1523-1755.2002.00374.x
http://www.sjkdt.org/text.asp?2007/18/1/114/31858
https://keio.pure.elsevier.com/en/publications/review-of-acquired-cystic-disease-associated-renal-cell-carcinoma
https://dx.doi.org/10.1093/ndt/gfq529
https://dx.doi.org/10.1093/ndt/gfq529
https://dx.doi.org/10.1007/s13244-015-0383-3
https://dx.doi.org/10.1007/s13244-015-0383-3

	Determining the Frequency of Acquired Cystic Kidney Disease in End Stage Renal Disease Patients on Hemodialysis at Dialysis Centre of Tertiary Care Hospital
	Abstract
	Objectives
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Inclusion criteria
	Exclusion criteria
	Sample size
	Sampling technique
	Statistical analysis

	Results
	TABLE 1: Stratification of acquired cystic kidney disease for age
	TABLE 2: Stratification of acquired cystic kidney injury for gender
	TABLE 3: Stratification of acquired cystic kidney injury with respect to duration of hemodialysis

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


