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utosomal dominant polycystic kid-
ney disease (ADPKD) is the most 

common inherited cause of kidney 
disease. ADPKD affects approxi-

mately 300,000 to 600,000 individuals 
nationwide without gender or racial predis-
position,1 and it accounts for approximately 
4.7% of cases of end-stage renal disease in 
the United States.2 It is a systemic disorder 
that causes cysts to develop in the kidneys 
(Figure 1) and in other areas of the body, 
leading to many clinical manifestations.

Etiology and Pathogenesis
ADPKD is a heterogenetic disorder caused by 
mutations in the PKD1 gene located on chro-
mosome 16 or in the PKD2 gene located on 
chromosome 4. The PKD1 and PKD2 genes 
encode for the integral membrane proteins 
polycystin-1 and polycystin-2, respectively, 
which are structurally similar and interact 
with one another.3,4 Mutations of PKD1 (85% 
of cases) or PKD2 (15% of cases) can lead to 
signal dysregulation and increased levels of 
cyclic adenosine monophosphate, culminat-
ing into cystogenesis.1,5,6 Given the dominant 

nature of transmission, there is at least a 
50% probability that a child of an affected 
parent will inherit the disease. A spontane-
ous mutation causes ADPKD in 5% of cases.1

The progressive loss of nephrons second-
ary to cyst formation and expansion is not 
clinically detectable for the first few decades 
of life and is thought to be a result of com-
pensatory hyperfiltration of intact renal 
tubules allowing maintenance of the glo-
merular filtration rate.7 Consequently, most 
patients may not develop notable renal insuf-
ficiency until their 30s or later, after which 
the glomerular filtration rate declines at an 
average of 4.4 to 5.9 mL per minute per year.8

Clinical Manifestations and 
Management
Many patients with ADPKD are asymp-
tomatic, and only a few patients will pres-
ent early with symptoms such as abdominal 
or flank pain, macroscopic hematuria, or 
urinary tract infections.9 The present-
ing features may be variable depending 
on the patient’s comorbidities and can 
mimic other disease processes. Since the  
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progression of ADPKD cannot be reversed with cur-
rent treatment modalities, therapies target the resulting 
clinical manifestations.

CARDIOVASCULAR MANIFESTATIONS

Hypertension is the most common manifestation of 
ADPKD and contributes to renal dysfunction8 and car-
diovascular complications, which are the most com-
mon causes of death in those with ADPKD.10 Patients 
with ADPKD and untreated hypertension are more 
likely to develop left ventricular hypertrophy earlier in 
the disease course. Left ventricular hypertrophy affects 
a significant proportion of children with ADPKD9,11; 
therefore, diagnosis and management of hypertension 

are vital. Angiotensin-converting enzyme inhibitors 
are recommended as first-line therapy, with angioten-
sin receptor blockers as the alternative for patients who 
cannot tolerate angiotensin-converting enzyme inhibi-
tors.6,11-13 The goal of therapy should be blood pressure 
of less than 140/90 mm Hg in those who have developed 
chronic kidney disease; otherwise, the blood pressure 
targets are the same as those for the general popula-
tion.13 Other common cardiac manifestations include 
mitral valve prolapse and aortic insufficiency secondary 
to aortic root dilatation.6,9

PAIN

Pain is the most common symptom in those with 
ADPKD and may present as back, chest, abdominal, or 
flank pain, or a combination.1,14 Although pain may be 
secondary to cyst rupture or the enlarged kidney com-
pressing surrounding structures, it can also be due to a 
urinary tract infection or nephrolithiasis. Nonsteroidal 
anti-inflammatory drugs should be avoided because of 
renal toxicity.

Psychological assessment and depression screening 
should be considered for patients with chronic pain 
despite appropriate medical management. Adjuvant 
therapy for chronic pain includes antidepressants, life-
style modification (e.g., avoidance of inciting activities, 
such as contact sports or heavy lifting), or reassurance. 
Referral to a pain management center may be necessary 
in patients at risk of narcotic dependence.6

SORT: KEY RECOMMENDATIONS FOR PRACTICE

Clinical recommendation
Evidence 
rating References

Angiotensin-converting enzyme inhibitors and angiotensin receptor blockers are recommended for 
initial hypertension management in patients with ADPKD.

C 6, 11-13

In patients with ADPKD who develop chronic kidney disease, the blood pressure goal is less than 
140/90 mm Hg. 

C 13

Fluoroquinolones, third-generation cephalosporins, and trimethoprim/sulfamethoxazole are 
effective for treating urinary tract infections and infected renal cysts in patients with ADPKD. 
Fluoroquinolones may be preferred given their lipophilic properties and bactericidal action against 
gram-negative pathogens.

C 15, 17-20

If overt urinary bleeding in a patient with ADPKD lasts longer than one week or occurs for the first 
time in a patient older than 50 years, he or she should be evaluated for neoplasm. 

C 6

Because estrogen has a proliferative effect on hepatic cysts, oral contraceptives containing estrogen 
and menopausal estrogen therapy should be administered at the lowest effective dose or avoided 
in patients with ADPKD.

C 1, 6, 27

ADPKD = autosomal dominant polycystic kidney disease.

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, disease-
oriented evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, go to http://www.aafp.
org/afpsort.

Figure 1. External surface and internal cut of a kidney 
from a patient with autosomal dominant polycystic kid-
ney disease.

Copyright © J. Charles Jennette, MD, Department of Pathology and Labora-
tory Medicine, University of North Carolina.
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URINARY TRACT INFECTIONS

Although symptomatic lower urinary tract infections are 
much more common in those with ADPKD than in the gen-
eral population,15 the pattern of infections (more common 
in women) and the infectious organisms (gram-negative 
bacteria) are similar to those in the general population.16 
Infected renal cysts usually yield urine cultures positive 
for Escherichia coli (74% of cases), with Staphylococcus 
aureus, Enterococcus, Lactobacillus, and anaerobic bacteria 
accounting for most of the remaining cases.17 However, 
negative urine culture results are possible when infected 
renal cysts are not in contact with the urinary space. Anti-
biotics with the ability to penetrate renal cysts include fluo-
roquinolones, third-generation cephalosporins (penetrate 
cysts poorly but with good parenchymal penetration), 
and trimethoprim/sulfamethoxazole.15,17-20 Fluoroquino-
lones are theoretically preferred because of their lipophilic 
properties, which allow for cyst diffusion, and bactericidal 
action against gram-negative pathogens.15,17 

RENAL STONES

Nephrolithiasis is twice as common in those with ADPKD 
(lifetime prevalence of approximately 20%) than in the 
general population.1,21 Renal stones should be suspected 
in patients who have flank pain with or without hematu-
ria. Fluid administration and pain management are first-
line therapies.1,22 Extracorporeal shock wave lithotripsy 
and percutaneous nephrostolithotomy are also options.21

HEMATURIA

Gross hematuria occurs in more than 40% of persons 
with ADPKD23 and is a risk factor for the rapid progres-
sion of renal dysfunction, especially if it occurs before 
30 years of age.24 The differential diagnosis includes 
abdominal trauma (e.g., from contact sports), urinary 
tract infections, renal stones, and cyst rupture into the 
urinary space. Hemorrhagic cysts can be diagnosed with 
computed tomography or magnetic resonance imaging 
and usually resolve within one week without treatment, 
although microscopic hematuria may still be present.1,22 
If overt urinary bleeding lasts longer than one week or 
occurs for the first time in a patient older than 50 years, 
the patient should be evaluated for a neoplasm, which 
includes renal cell carcinoma or an unrelated cancer, 
such as bladder cancer.6,25,26 

OTHER ABDOMINAL MANIFESTATIONS

Although extrarenal cysts can appear in the seminal 
vesicles, ovaries, pancreas, spleen, and central nervous 
system, hepatic cysts are the most common.9,27,28 Other 
than a mild rise in serum alkaline phosphatase levels, the 

patient is typically asymptomatic and has preserved liver 
function. However, symptoms resulting from significant 
liver enlargement can include shortness of breath, early 
satiety or loss of appetite, abdominal discomfort, esoph-
ageal reflux, lower extremity edema, low back pain, and 
rarely inferior vena cava compression.6,9 Acute complica-
tions include infection or hemorrhage of hepatic cysts.27 
Other abdominal manifestations of ADPKD include 
diverticulosis, and abdominal and inguinal hernias.

Because of the proliferative effect of estrogen on 
hepatic cysts, rapid and significant hepatic cyst enlarge-
ment is more likely during pregnancy and with estrogen 
therapy.9 Consequently, oral contraceptives containing 
estrogen and menopausal estrogen therapy should be 
administered at the lowest effective dose or avoided in 
patients with ADPKD.1,6,27

INTRACRANIAL ANEURYSM

Intracranial aneurysm represents the most severe extra-
renal manifestation in those with ADPKD.9 Although 
the prevalence of intracranial aneurysm in patients with 
ADPKD varies, it is at least twice as likely to occur in 
these patients than in the general population; the preva-
lence is even higher in patients with ADPKD who also 
have a family history of intracranial aneurysms.29-31 The 
complications of intracranial aneurysms include throm-
boembolism, localized intracranial pressure with mass 
effect, and fatal subarachnoid hemorrhage,29,32 although 
most aneurysms less than 7 mm in diameter and in 
the anterior circulation are less likely to rupture and 
can be monitored.33 The use of time-of-flight magnetic 
resonance angiography (i.e., inflow angiography, which 
does not require contrast) is recommended to screen for 
aneurysms29 when indicated (Table 1).29,31,32

Table 1. Indications to Screen for Intracranial 
Aneurysm in Patients with ADPKD 

Before major elective surgery 

Central nervous system signs or symptoms (e.g., nausea 
and vomiting, lethargy, photophobia, focal signs, seizure, 
transient ischemic attack, loss of consciousness)

Family history of intracranial aneurysm or intracranial 
hemorrhage

High-risk occupation (e.g., airline pilot)

New-onset severe headache

ADPKD = autosomal dominant polycystic kidney disease.

Information from references 29, 31, and 32.
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ADPKD AND PREGNANCY

Fertility rates for both men and women with ADPKD 
who have not developed significant renal dysfunction are 
comparable to those of the general population. However, 
women with ADPKD and hypertension are more likely 
to develop fetal complications (32.6% vs. 26.2%) and 
maternal complications (35% vs. 19%) during pregnancy 
than women with ADPKD who are normotensive.34

END-STAGE RENAL DISEASE 

All patients with ADPKD develop a progressive loss of 
renal function, with nearly 80% of patients dying or devel-
oping end-stage renal disease by 70 years of age.25 How-
ever, those with the PKD1 mutation will develop end-stage 
renal disease approximately 10 to 15 years before those 
with the PKD2 mutation.9 If renal replacement therapy is 
required, peritoneal dialysis and hemodialysis are options. 
The overall survival rate of renal transplant recipients who 
develop end-stage renal disease from ADPKD is compa-
rable to that of renal transplant recipients who have end-
stage renal disease from other causes.35

Screening
Patients with a family history of ADPKD are candidates 
for screening, typically with imaging studies.6 Since no 
interventions are known to prevent cyst development, 
screening should be delayed until at least 18 years of age.1,6 
If ADPKD is diagnosed, patients should be encouraged 
to inform their first-degree relatives so that they have the 
opportunity to be screened as well.1 

DIAGNOSTIC IMAGING

Although computed tomography and magnetic reso-
nance imaging are slightly more sensitive for detecting 

renal cysts, ultrasonography is the preferred screening 
modality because of lower cost, increased availability, 
and lack of radiation exposure.9,36 Computed tomogra-
phy and magnetic resonance imaging may have a role in 
screening morbidly obese patients with nondiagnostic 
ultrasound results.36 Diagnostic criteria for ADPKD are 
listed in Table 2.36-38

GENETIC TESTING

Genetic testing is not standard practice in the diagnosis 
of ADPKD, but it is useful in certain scenarios, such as 
in a young at-risk patient who is asymptomatic and has 
negative findings on renal ultrasonography; in a patient 
with an unknown family history and a serendipitous 
finding of enlarged kidneys with renal cysts; and in 
an at-risk patient who wishes to be a kidney transplant 
donor.6,39 It is also a confirmatory test that does not rely 
on age-specific criteria. Genetic testing, when indicated, 
can be completed via linkage or sequence analysis.6

Data Sources: We searched PubMed using the key terms ADPKD or 
autosomal dominant polycystic kidney disease. The search included 
meta-analyses, randomized controlled trials, clinical trials, practice 
guidelines, genetics, symptoms, therapy, and reviews. We also searched 
Essential Evidence Plus, the National Guideline Clearinghouse, Agency 
for Healthcare Research and Quality Evidence Reports, U.S. Preventive 
Services Task Force guidelines, the National Institute for Health and Clini-
cal Excellence, and the Cochrane Database of Systematic Reviews. Search 
dates: September 2012, March to August 2013, and July 2014. 

The Authors

AJAY SRIVASTAVA, MD, is an assistant professor of medicine and is the 
division chief of nephrology in the Department of Internal Medicine at 
Mercer University School of Medicine in Macon, Ga.

Table 2. Radiographic Diagnostic Criteria for 
ADPKD

Age (years) Number of cysts

Ultrasonography (at-risk of ADPKD type 1)

 < 30 ≥ 2 in one or both kidneys

30 to 59 ≥ 2 in each kidney

≥ 60 ≥ 4 in each kidney

Ultrasonography (at risk and unknown genotype)

15 to 39 ≥ 3 in one or both kidneys

40 to 59 ≥ 2 in each kidney

≥ 60 ≥ 4 in each kidney

Magnetic resonance imaging (at risk)

 < 30 ≥ 5 in each kidney

30 to 44 ≥ 6 in each kidney

45 to 59 (females) > 6 in each kidney

45 to 59 (males) > 9 in each kidney

ADPKD = autosomal dominant polycystic kidney disease.

Information from references 36 through 38.

BEST PRACTICES IN NEPHROLOGY: 
RECOMMENDATIONS FROM THE CHOOSING WISELY 
CAMPAIGN

Recommendation
Sponsoring 
organization

Avoid nonsteroidal anti-inflammatory 
drugs in individuals with 
hypertension or heart failure 
or chronic kidney disease of all 
causes, including diabetes mellitus.

American Society 
of Nephrology

Source: For supporting citations, see http://www.aafp.org/afp/
cw-table.pdf. For more information on the Choosing Wisely Cam-
paign, see http://www.aafp.org/afp/choosingwisely. To search 
Choosing Wisely recommendations relevant to primary care, see 
http://www.aafp.org/afp/recommendations/search.htm. 



ADPKD

September 1, 2014 ◆ Volume 90, Number 5 www.aafp.org/afp� American Family Physician  307

NEEL PATEL, MD, is a hospitalist at Slidell (La.) Memorial Hospital. At the 
time this article was written, he was a resident in the Internal Medicine 
Residency Program at Mercer University School of Medicine.

Address correspondence to Ajay Srivastava, MD, Mercer University 
School of Medicine, Department of Medicine, 707 Pine St., Macon, GA 
31201 (e-mail: srivastava_a@mercer.edu). Reprints are not available 
from the authors. 

REFERENCES

	 1.	 Grantham JJ. Clinical practice. Autosomal dominant polycystic kidney 
disease. N Engl J Med. 2008;359(14):1477-1485.

	 2.	 Collins AJ, Foley RN, Chavers B, et al. US renal data system 2013 annual 
data report. Am J Kidney Dis. 2014;63(1 suppl):A7.

	 3.	 Nauli SM, Alenghat FJ, Luo Y, et al. Polycystins 1 and 2 mediate 
mechanosensation in the primary cilium of kidney cells. Nat Genet. 
2003;33(2):129-137.

	 4.	 Praetorius HA, Spring KR. Bending the MDCK cell primary cilium 
increases intracellular calcium. J Membr Biol. 2001;184(1):71-79.

	 5.	 Choi YH, Suzuki A, Hajarnis S, et al. Polycystin-2 and phosphodiester-
ase 4C are components of a ciliary A-kinase anchoring protein complex 
that is disrupted in cystic kidney diseases. Proc Natl Acad Sci U S A. 
2011;108(26):10679-10684.

	 6.	 Torres VE, Harris PC, Pirson Y. Autosomal dominant polycystic kidney 
disease. Lancet. 2007;369(9569):1287-1301.

	 7.	 Steinman TI. Polycystic kidney disease: a 2011 update. Curr Opin 
Nephrol Hypertens. 2012;21(2):189-194.

	 8.	 Torres VE, Harris PC. Autosomal dominant polycystic kidney disease: the 
last 3 years. Kidney Int. 2009;76(2):149-168.

	 9.	 Bennett WM. Autosomal dominant polycystic kidney disease: 2009 
update for internists. Korean J Intern Med. 2009;24(3):165-168.

	10.	Fick GM, Johnson AM, Hammond WS, Gabow PA. Causes of death 
in autosomal dominant polycystic kidney disease. J Am Soc Nephrol. 
1995;5(12):2048-2056.

	11.	 Schrier RW. Optimal care of autosomal dominant polycystic kidney dis-
ease patients. Nephrology (Carlton). 2006;11(2):124-130.

	12.	Schrier RW, McFann KK, Johnson AM. Epidemiological study of kidney 
survival in autosomal dominant polycystic kidney disease. Kidney Int. 
2003;63(2):678-685.

	13.	James PA, Oparil S, Carter BL, et al. 2014 evidence-based guideline 
for the management of high blood pressure in adults: report from the 
panel members appointed to the Eighth Joint National Committee (JNC 
8). JAMA. 2014;311(5):507-520. 

	14.	Bajwa ZH, Sial KA, Malik AB, Steinman TI. Pain patterns in patients with 
polycystic kidney disease. Kidney Int. 2004;66(4):1561-1569.

	15.	Gibson P, Watson ML. Cyst infection in polycystic kidney disease: a clini-
cal challenge. Nephrol Dial Transplant. 1998;13(10):2455-2457.

	16.	Schwab SJ, Bander SJ, Klahr S. Renal infection in autosomal dominant 
polycystic kidney disease. Am J Med. 1987;82(4):714-718.

	17.	 Sallée M, Rafat C, Zahar JR, et al. Cyst infections in patients with auto-
somal dominant polycystic kidney disease. Clin J Am Soc Nephrol. 
2009;4(7):1183-1189.

	18.	Elzinga LW, Golper TA, Rashad AL, Carr ME, Bennett WM. Ciprofloxacin 
activity in cyst fluid from polycystic kidneys. Antimicrob Agents Che-
mother. 1988;32(6):844-847.

	19.	Elzinga LW, Golper TA, Rashad AL, Carr ME, Bennett WM. Trimethoprim-
sulfamethoxazole in cyst fluid from autosomal dominant polycystic kid-
neys. Kidney Int. 1987;32(6):884-888.

	20.	Idrizi A, Barbullushi M, Koroshi A, et al. Urinary tract infections in poly-
cystic kidney disease. Med Arh. 2011;65(4):213-215.

	21.	Torres VE, Wilson DM, Hattery RR, Segura JW. Renal stone disease 
in autosomal dominant polycystic kidney disease. Am J Kidney Dis. 
1993;22(4):513-519.

	22.	Masoumi A, Reed-Gitomer B, Kelleher C, Bekheirnia MR, Schrier RW. 
Developments in the management of autosomal dominant polycystic 
kidney disease. Ther Clin Risk Manag. 2008;4(2):393-407.

	23.	Gabow PA, Duley I, Johnson AM. Clinical profiles of gross hematuria 
in autosomal dominant polycystic kidney disease. Am J Kidney Dis. 
1992;20(2):140-143.

	24.	Johnson AM, Gabow PA. Identification of patients with autosomal 
dominant polycystic kidney disease at highest risk for end-stage renal 
disease. J Am Soc Nephrol. 1997;8(10):1560-1567.

	25.	Gabow PA. Autosomal dominant polycystic kidney disease. N Engl J 
Med. 1993;329(5):332-342.

	26.	Dedi R, Bhandari S, Turney JH, Brownjohn AM, Eardley I. Lesson of the 
week: causes of haematuria in adult polycystic kidney disease. BMJ. 
2001;323(7309):386-387. 

	27.	 Pirson Y. Extrarenal manifestations of autosomal dominant polycystic 
kidney disease. Adv Chronic Kidney Dis. 2010;17(2):173-180.

	28.	Aguiari G, Catizone L, Del Senno L. Multidrug therapy for poly-
cystic kidney disease: a review and perspective. Am J Nephrol. 
2013;37(2):175-182.

	29.	Rozenfeld MN, Ansari SA, Shaibani A, Russell EJ, Mohan P, Hurley 
MC. Should patients with autosomal dominant polycystic kidney dis-
ease be screened for cerebral aneurysms? AJNR Am J Neuroradiol. 
2014;35(1):3-9.

	30.	Rinkel GJ, Djibuti M, Algra A, van Gijn J. Prevalence and risk of 
rupture of intracranial aneurysms: a systematic review. Stroke. 
1998;29(1):251-256.

	31.	Xu HW, Yu SQ, Mei CL, Li MH. Screening for intracranial aneurysm 
in 355 patients with autosomal-dominant polycystic kidney disease. 
Stroke. 2011;42(1):204-206.

	32.	Pirson Y, Chauveau D, Torres V. Management of cerebral aneurysms 
in autosomal dominant polycystic kidney disease. J Am Soc Nephrol. 
2002;13(1):269-276.

	33.	Wiebers DO, Whisnant JP, Huston J III, et al.; International Study of 
Unruptured Intracranial Aneurysms Investigators. Unruptured intracra-
nial aneurysms: natural history, clinical outcome, and risks of surgical 
and endovascular treatment. Lancet. 2003;362(9378):103-110.

	34.	Chapman AB, Johnson AM, Gabow PA. Pregnancy outcome and its 
relationship to progression of renal failure in autosomal dominant poly-
cystic kidney disease. J Am Soc Nephrol. 1994;5(5):1178-1185.

	35.	Fitzpatrick PM, Torres VE, Charboneau JW, Offord KP, Holley KE, Zincke 
H. Long-term outcome of renal transplantation in autosomal dominant 
polycystic kidney disease. Am J Kidney Dis. 1990;15(6):535-543.

	36.	Pei Y, Obaji J, Dupuis A, et al. Unified criteria for ultrasonographic diag-
nosis of ADPKD. J Am Soc Nephrol. 2009;20(1):205-212.

	37.	Ravine D, Gibson RN, Walker RG, Sheffield LJ, Kincaid-Smith P, Danks 
DM. Evaluation of ultrasonographic diagnostic criteria for autosomal 
dominant polycystic kidney disease 1. Lancet. 1994;343(8901):824-827.

	38.	Nascimento AB, Mitchell DG, Zhang XM, Kamishima T, Parker L, Holland 
GA. Rapid MR imaging detection of renal cysts: age-based standards. 
Radiology. 2001;221(3):628-632.

	39.	Huang E, Samaniego-Picota M, McCune T, et al. DNA testing for live 
kidney donors at risk for autosomal dominant polycystic kidney disease. 
Transplantation. 2009;87(1):133-137. 


	_GoBack

