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Abstract

Background: Ureteroscopy is a minimally invasive treatment option for upper tract stones. The distorted kidney anatomy
in patients with autosomal dominant polycystic kidney disease (ADPKD) may place them at higher risk for ureteroscopic
complications.

Objective: To compare the 30-day risk of ureteroscopic complications between patients with and without ADPKD.
Design: Retrospective cohort study.

Setting: Ontario, Canada

Patients: Seventy three patients with ADPKD and 81 445 patients without ADPKD who underwent ureteroscopy for
upper urinary tract stones between April |, 2002, and March 1, 2018.

Measurements: A 30-day risk of (l) hospital presentation with ureteroscopic complications (which was a composite
outcome of either emergency department visit or hospital admission with acute kidney injury, urinary tract infection, or
sepsis); (2) all-cause hospital presentation; (3) all-cause hospital admission; and (4) all-cause emergency department visit.
Methods: We regressed outcomes on demographic variables, health care use in the prior |-year, various procedures and
comorbidities related to the outcome in the prior 5 years, and prescribed medications filled in the past 120 days using
modified Poisson regression to compare the risk ratio (RR) of each outcome between patients with and without ADPKD.
Results: The median (interquartile, IQR) age was 44 (38-60 years) in the ADPKD group and 53 (42-64) in the control group.
About 40% were women in both groups. The risk of ureteroscopic complications was not significantly different in patients
with versus without ADPKD (8.2% vs 4.3%; adjusted RR = 1.5, 95% confidence interval [CI] = 0.7-3.2). Patients with versus
without ADPKD were more likely to present to hospital after their procedure (35.6% vs. 20.0%; adjusted RR = 1.6, 95%
Cl = 1.2-2.2), which included a statistically significant increase in the risk of presenting to the emergency department (32.9% vs.
19.0%; adjusted RR = 1.6, 95% Cl = 1.1-2.2) but not hospital admissions (10.9% vs. 5.0%; adjusted RR = 1.8, 95% CI = 0.9-3.4).
Limitations: The low numbers of events led to imprecision around the estimates.

Conclusion: Patients with ADPKD have a higher risk of return to the hospital within 30 days of ureteroscopy for stone
disease.

Trial registration: We did not register this study.

Abrégé

Contexte: L'urétéroscopie est une option minimalement invasive pour traiter les calculs des voies urinaires hautes.
Cependant, les distorsions anatomiques des reins présentes chez les patients atteints de polykystose rénale autosomique
dominante (ADPKD) exposent ces derniers a un risque accru de complications liées a la procédure.

Objectif: Comparer le risque de complications liées a I'urétéroscopie chez des patients atteints ou non dADPKD dans les
30 jours suivant la procédure.

Type d’étude: Etude de cohorte rétrospective.

Cadre: Ontario, Canada

Sujets: L’étude porte sur 73 patients atteints ' ADPKD et 81 445 patients témoins ayant subi une urétéroscopie entre le
I°" avril 2002 et le 1°*" mars 2018 pour le traitement de calculs des voies urinaires hautes.
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Mesures: Le risque dans les 30 jours de: |) visite a 'hépital pour des complications liées a 'urétéroscopie (résultat composite
d’une visite aux urgences ou d’une admission en raison d’une insuffisance rénale aigué, d’une infection urinaire ou d’un sepsis);
2) toute autre cause de visite a I'hopital; 3) toute autre cause d’admission; et 4) toute autre cause de visite aux urgences.
Méthodologie: Une régression de Poisson modifiée a été employée pour l'analyze des résultats sur les variables
démographiques, I'utilization des soins de santé au cours de I'année précédente, les différentes procédures et maladies
concomitantes liées au résultat au cours des cinq années précédentes et les médicaments prescrits au cours des 120 derniers
jours afin de comparer le rapport de risque (RR) de chaque résultat entre les patients atteints ou non d’ADPKD.
Résultats: L’age médian des sujets (écart interquartile) s’établissait a 44 ans (38-60 ans) dans le groupe de patients ADPKD
et a 53 ans (42-64 ans) dans le groupe témoin; les femmes représentaient environ 40 % des sujets dans les deux groupes. Le
risque de complications liées a I'urétéroscopie n’était pas significativement différent entre le groupe ADPKD et le groupe
témoin (8,2 % vs 4,2 %; RR corrigé: 1,5; 1C 95 %: 0,7 a 3,2). Tous les patients, avec ou sans ADPKD, étaient plus susceptibles
de se présenter a I'hopital aprés I'intervention (36,6 % vs 20,0 %; RR corrigé: 1,6; IC 95 %: 1,2 a 2,2). Ce résultat incluait un
risque significativement plus élevé de se présenter aux urgences (32,9 % vs 19,0 %; RR corrigé: 1,6; IC 95 %: |, a 2,2), mais
pas d’étre hospitalisé (I % vs 5 %; RR corrigé: 1,8; IC 95 %: 0,9 a 3,4).

Limites: Le faible nombre d’événements a mené a I'imprécision des estimations.

Conclusion: Les patients atteints ¢’ ADPKD présentent un risque accru de retourner a I'hépital dans les 30 jours suivant
une urétéroscopie pour traiter des calculs urinaires.

Enregistrement de I’essai: L’étude n’a pas été enregistrée.
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What was known before by focal cyst development which leads to progressive

. . . . . enlargement of both kidneys, and eventual kidney function
The 'dlstorted kldn'ey a‘matomy' in patients with autosomal oo 55 \ych of the current research on patients with ADPKD
dominant polycystic kidney disease (ADPKD) may make 5 fooned on delaying time to the onset of end-stage kidney

performing ureteroscopy challenging. Efficacy and safety of .. o (ESKD). However, ADPKD is a systemic disorder
ureteroscopy in patients with ADPKD remains uncertain,

with wide-ranging estimates of postoperative outcome and
the percentage of patients stone free after ureteroscopy
reported in the literature.

with other morbidities that warrant attention to prevent loss
of health-related quality of life.® One such morbidity is upper
tract stones.” Stones in patients with ADPKD are a signifi-
cant determinant of pain and may be associated with a higher
risk of ESKD.”® Currently, there is limited evidence on how

What this adds best to manage upper urinary tract stones in patients with
ADPKD.

Patients with ADPKD experienced an increased risk of return In the general population, stones less than four millimeter

to hospital within 30 days following ureteroscopy compared  in size usually do not require a surgical intervention, and will

to patients without ADPKD. often pass within four weeks of symptom onset.” Pain may

be managed with narcotics or nonsteroidal anti-inflamma-
tory drugs (NSAIDs).” However, urgent intervention is often
required in the presence of infection/urosepsis, intractable
Autosomal dominant polycystic kidney disease (ADPKD) is pain, vomiting, impending acute renal failure, and/or signifi-
a genetic kidney disorder with no cure.!? It is characterized ~ cant obstruction.'® Currently, shockwave lithotripsy (SWL),
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ureteroscopy, and percutaneous nephrolithotomy (PCNL)
are potential treatment options; however, ureteroscopy is the
most common intervention used in both patients with and
without ADPKD.!!

A comprehensive systematic review conducted by our
team confirms there is limited information on the risk of ure-
teroscopic complications in patients with ADPKD.!2 All
studies were either clinical case series or reports, and most
studies reported data from a single center. Overall, these lim-
itations lead to uncertainty in how to counsel patients with
ADPKD on expected postoperative ureteroscopic complica-
tions. In this study, we described the 30-day cumulative inci-
dence of selected ureteroscopic complications, all-cause
hospital presentation, all-cause hospital admission, and all-
cause emergency department visits following ureteroscopy
in patients with compared to patients without ADPKD.

Methods
Design and Setting

We conducted a retrospective cohort study using linked
health care administrative databases held at ICES (a not-for-
profit research institute). Health care services in Ontario are
funded through the Ontario Health Insurance Plan (OHIP)
program, with the exception of outpatient medications,
which are only funded for segments of the population,
including all people 65 years of age and older. These health
care encounters are recorded in administrative databases,
which are linked using unique, encoded identifiers and held
at ICES. We reported this study following guidelines set up
for studies conducted using routinely collected observational
data (Supplementary Material Table S1).

Data Sources

We created the study cohorts, described baseline characteris-
tics, defined the exposure, and ascertained outcomes using
administrative codes detailed in Supplementary Table S2. A
total of 7 databases were used: the Canadian Institute for
Health Information (CIHI) Discharge Abstract Database
(DAD), Same Day Surgery (SDS), and the National
Ambulatory Care Reporting System (NACRS) databases
contain diagnostic and clinical information on hospital
admissions, same day surgery, and all emergency department
visits in Ontario, respectively. The OHIP database captures
physician-billing claims for all hospital and outpatient ser-
vices for patients covered under OHIP. The Registered
Persons Database (RPDB) includes reliable demographic
and vital information. Canadian Organ Replacement Register
(CORR) contains information on all maintenance dialysis
and kidney transplant patients. Ontario Drug Benefit (ODB)
database contains information on all dispensed outpatient
prescriptions for Ontarians with a valid health card and who
are aged 65 years and older, resident of long-term care

facilities, receiving services under the Home Care program,
Trillium Drug Program recipient, receiving social assistance,
orunder the Special Drugs program. The Ontario Laboratories
Information System (OLIS) contains most of Ontario’s labo-
ratory test results. All variables were complete, except for
neighborhood income quintile (missing in 0.2%) and rural
residency status (missing in 0.1%); we imputed the middle
neighborhood income quintile and urban residence for miss-
ing values, respectively.

Population and Timeline

We identified all patients who underwent ureteroscopy
between April 1, 2002, and March 31, 2018, using OHIP and
Canadian Classification of Health Intervention (CCI) codes.
OHIP billing codes are submitted by physicians to obtain
payment for the interventions/procedures they perform. The
OHIP billing codes for ureteroscopy and stone treatment
have been extensively used in prior studies and are expected
to have excellent validity similar to other fee-for-service
codes.'*!> CCI is a health-related intervention classification
system developed by the Canadian Institute for Health
Information for administrative purposes. We excluded the
following patients: (1) missing or invalid encrypted unique
patient identifier, date of birth, sex, or date of death, (2) visit-
ing non-Ontarians who received care from a health care
facility in Ontario; (3) patients aged 18 and below to exclude
patients with autosomal recessive polycystic kidney disease
who may have been misclassified as patients with ADPKD;
(4) patients with database codes for open stone surgery,
SWL, and PCNL in the previous 90 days to try and ensure
that ureteroscopy was the first stone intervention performed
for the stone; and (5) kidney transplant recipients to ensure
the ureteroscopy was performed for stones in the polycystic
kidneys. Any stone intervention codes that appeared within
90 days of each other were considered interventions per-
formed for the same stone.

The cohort entry date, to reflect the time of the uretero-
scopic procedure, was either the hospital discharge date (for
patients who underwent ureteroscopy in a hospital), registra-
tion date (for patients who underwent ureteroscopy at the
time of an emergency department visit), or the date of the
ureteroscopy (for patients who had the procedure performed
in an outpatient setting). We looked back from cohort entry
date until April 1, 2002, (earliest date when could identify
patients with ADPKD using our administrative databases)
for International Classification of Diseases, 10th Revision
(ICD-10) codes related to ADPKD and classified patients as
having or not having ADPKD.!® ICD-10 codes related to
ADPKD in our province have a positive predictive value of
85% (95% confidence interval [CI]: 79% to 89%), only iden-
tify patients who presented at the hospital with ADPKD, and
differentiate patients with ADPKD from patients with other
cystic kidney diseases.'®!” After classifying each patient as
affected or not affected with ADPKD, we excluded patients
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with OHIP diagnosis codes for congenital anomalies of the
urinary system (753) and other renal cystic disease (593)
from the patients without ADPKD cohort only; although
these OHIP diagnosis codes identify a lot of patients with
ADPKD, the codes also indiscriminately capture the vast
majority of patients with similar conditions.!” Therefore,
excluding patients with OHIP diagnosis codes 753 and 593
would ensure that there are no patients with ADPKD in the
control group. We also excluded patients with baseline char-
acteristics that were present in one group but not the other
(see Supplementary Material Tables S3). For patients who
underwent more than one ureteroscopy, we included only the
first ureteroscopy event. We followed each patient for 30
days from cohort entry date to ascertain outcomes.

Outcomes

Outcomes assessed in the 30 days following ureteroscopy
were hospital presentation with ureteroscopic complications
(which was a composite outcome of either emergency depart-
ment visit or hospital admission with acute kidney injury
[AKI], urinary tract infection [UTI], or sepsis), all-cause
hospital presentation (which was either emergency depart-
ment visit or hospital admission for any reason), all-cause
hospital admission, and all-cause emergency department
visit. We identified hospital presentation with AKI, UTI, and
sepsis using ICD-10 codes. 3%

Analysis

We assessed the baseline characteristics of both cohorts
using medians and interquartile ranges (IQRs) for continu-
ous variables, and frequencies and percentages for categori-
cal variables. We used standardized differences to compare
the baseline characteristics between patients with and with-
out ADPKD. A standardized difference greater than 10%
indicates important imbalance.

We estimated the unadjusted and adjusted risk ratios of
outcomes and their associated 95% ClIs using modified
Poisson regression with a robust variance estimator and risk
difference of outcomes and its respective 95% Cls using
binomial regression.?! We adjusted for the following covari-
ates for all the models: ADPKD, date of cohort entry, age,
sex, rural residency status, income quintile, local health inte-
gration network (LHIN), health care encounter in the prior 1
year (hospital admission, emergency department visit, pri-
mary-care physician visit, and intensive care unit visit),
comorbid conditions in prior 5 years (acute interstitial
nephritis, AKI, anemia, atrial fibrillation, chronic liver dis-
ease, chronic lung disease, coronary artery disease, depres-
sion, diabetes mellitus, hemorrhage, hypertension, kidney
tumor, obesity, prostatic hyperplasia, UTI, and urinary tract
obstruction), procedures performed in the prior 5 years (cys-
toscopy, percutaneous stent, and surgery), prescription filled
in the prior 120 days (angiotensin-converting enzyme

inhibitor or angiotensin receptor blockers, and proton pump
inhibitors), and estimated glomerular filtration rate value
greater than or less than 60 mL/min/1.73 m? or missing.

We considered and assessed for multicollinearity using
variance inflation factor (a variance inflation factor of >2
indicates presence of multicollinearity) between the covari-
ates listed above. The variance inflation factor was greater
than 2 for proton pump inhibitors, diuretics, antidiabetic med-
ication, antibiotics, and calcium channel blockers. After omit-
ting the latter 4 variables, the variance inflation factor was
less than 2 for all remaining covariates in the adjusted model.

As a post-hoc analysis, we examined the most common
reasoning for presenting to the emergency department and
median IQR time to the outcomes for both patients with and
without ADPKD. All statistical analyses were performed
using SAS 9.4 (SAS Institute, Inc, Cary, NC), and 2-tailed
p values less than .05 were interpreted as statistically
significant.

Results

Cohort Selection and Baseline Characteristics

Our cohort included 73 patients with ADPKD, and 81 445
patients without ADPKD who underwent ureteroscopy
(Figure 1). Ureteroscopy was performed across 40 unique
institutions for patients with ADPKD, and across 228 unique
institutions for patients without ADPKD. The characteristics
of both groups are summarized in Table 1. Compared to
patients without ADPKD, patients with ADPKD were
younger (median age 44 vs. 53 years), and equally likely to
come from a rural area (12.3% vs. 12.1%). About 39.7% of
the patients with ADPKD, and 38.7% of the patients without
ADPKD were women.

Follow-Up

None of the 73 (0.0%) patients with ADPKD and 142 of 81
445 (0.2%) patients without ADPKD died during the 30-day
follow-up.

Outcomes

The risk of ureteroscopic complication was not significantly
different between patients with and without ADPKD,
although the estimates were imprecise (6 of 73 [8.2%]
patients with ADPKD vs. 3537 of 81 445 [4.3%] patients
without ADPKD; adjusted RR 1.5, 95% CI = 0.7 to 3.2)
(Table 2). Median (IQR) time to ureteroscopic complication
among those who had one was 16 (5-20) days in patients
with ADPKD versus 8 (4-15) days in patients without
ADPKD.

Compared to patients without ADPKD, patients with
ADPKD were more likely to present to hospital after their
procedure (26 of 73 [35.6%] patients with ADPKD vs. 16
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identifier

106,699 Ontarians with evidence of Classification of Health-related Intervention
(CCl) codes and Ontario Health Insurance Plan (OHIP) fee-for-service codes related
to ureteroscopy between April 1%, 2002 and March 31%¢, 2016, and a valid unique

Exclusion Criteria:

* 0 missingunique identifier

* 64 missingage or sex, or patients
who do notreside in Ontario but
received care in Ontario,

------- » * 617 aged <18 years or >105 years

* 9,644 patients who underwent
open stone surgery, percutaneous
nephrolithotomy, or shock-wave
lithotripsy in the past 90 days

¢ * 47 kidney transplant recipient

96,327 Ontarians remaining for exposure assignment

73 patients who
underwent
ureteroscopy and
with a prior hospital
encounter for
autosomal dominant
polycystic kidney
disease (ADPKD)

96,254 patients who underwent ureteroscopy and
without a prior hospital encounterfor ADPKD

* 0 with prior hospital encounter
for autosomal recessive
polycystic kidney disease or
diagnoses for congenital
anomalies of the urinary
system or other cystic diseases

* 14,809 patients with the
baseline characteristics that
were not present in ADPKD
group?®

v

81,445 patients who underwent ureteroscopy withouta
prior hospital presentation with ADPKD (restricted
cohort)

Figure 1. Cohort selection.

Note. ADPKD = autosomal dominant polycystic kidney disease.
2Control groups were restricted to baseline characteristics present in ADPKD group to improve comparability between both groups.
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Table I. Characteristics of Patients With and Without ADPKD at the Time of Cohort.

ADPKD
Yes (n = 73) No (n = 81 445) Standardized difference® (%)
Age, median (IQR), years 44 (38-60) 53 (42-64) 37
Women, n (%) 29 (40) 31 521 (39) 2
Income quintile®:
Quintile | (lowest) 16 (22) I5 034 (19) 0
Quintile 2 18 (25) 16 669 (21) 0
Quintile 3 14 (19) 16 610 (20) 0
Quintile 4 6 (8) 17 007 (21) 0
Quintile 5 (highest) 19 (26) 16 125 (20) 0
Rural Town, n (%) 9(12) 9891 (12) I
Median no. of visits to primary care physician 8 (3-12) 8 (3-13) I
in prior year (IQR)
No. of hospital admissions in the prior year (%)
0 37 (51) 65 359 (80) 64
| 24 (33) 12 687 (16) 40
2+ 12 (16) 3399 4) 41
Median no. of visits to emergency department I (1-3) I (1-2) I
in the prior year (IQR)
Procedures in the prior 5 years unless specified otherwise, n (%)
Cystoscopy 61 (84) 68 631 (84) 2
Any type of surgery 41 (56) 33 795 (41) 30
Comorbidities, in the prior 5 years, n (%)
Acute interstitial nephritis 10 (14) 3006 (4) 36
Acute kidney injury 14 (19) 2261 (3) 54
Anemia 10 (14) 7919 (10) 12
Atrial fibrillation 6(8) 6645 (8) 0
Chronic liver disease 7 (10) 3130 (4) 23
Chronic lung disease 9 (12) 15 303 (19) 18
Coronary artery disease 12 (16) 12209 (15) 4
Depression 7 (10) 7925 (10) 0
Diabetes mellitus 13 (18) 18 422 (23) 12
Hemorrhage (any type) 24 (33) 14 013 (17) 37
Hypertension 42 (58) 33 057 (41) 34
Kidney tumor 6 (8) 1524 (2) 29
Obesity 7 (10) 7417 (9) 2
Prostatic hypertrophy 7 (10) 9905 (12) 8
Urinary tract infection 25 (34) 14 674 (18) 38
Urinary tract obstruction 33 (45) 26 261 (32) 27
Medication use in the prior 120 days, n (%)
Angiotensin converting enzyme inhibitors or 10 (31) 9803 (31) 0
angiotensin Il receptor blockers
Antibiotics 15 (47) 14 800 (47) 0
Calcium channel blockers 7 (22) 4985 (16) 15
Diabetic medications® 6 (19) 5564 (18) 3
Proton pump inhibitors 6 (19) 4694 (15) I
Kidney function, n (%)
=60 mL/min/1.73 m? 34 (83) 33 402 (88) 14
<60 mL/min/1.73 m? 7(17) 4753 (12) 14

Note. ADPKD = autosomal dominant polycystic kidney disease; IQR = interquartile range.

2Unlike hypothesis testing, standardized difference is not influenced by sample size. A standardized difference of <10% indicates negligible difference.
®Average neighborhood income was categorized into fifths on index date. Income quintile was missing for 0.18% of the entire study cohort. For these
individuals, middle-income quintile was assigned.

‘Rural/urban residency status was missing for .05% of the entire study cohort. For these individuals, we assumed they resided in an urban area.

dData on prescription filled was only available in 32 patients with ADPKD, and 31 411 patients without ADPKD.

Diabetic medications represent a combination of insulin and antiglycemic medications.

‘Data on kidney function was only available in 41 patients with ADPKD and 38 155 patients without ADPKD.
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Table 2. 30-Day Risk of Ureteroscopic Complications, Hospital Presentation, Hospital Admission, and Emergency Department Visits in
Patients With Compared to Patients Without ADPKD.

Events, n (%)

ADPKD
Unadjusted risk Unadjusted risk ratio  Adjusted risk ratio
Yes (n = 73) No (n = 81 445) difference (95% CI)? (95% CI)® (95% CI)
Outcome

Ureteroscopic complication 6 (8) 3537 (4) 0.04 (-0.02 to 0.10) 1.89 (0.88 to 4.08) 1.52 (0.72 to 3.24)
All-cause hospital presentation 26 (36) 16 345 (20) 0.16 (0.05 to 0.27) 1.77 (1.30 to 2.42) 1.62 (1.19 to 2.20)
All-cause hospital admission 8 (Il) 4076 (5) 0.06 (-0.01 to 0.13) 2.19 (1.14 to 4.21) 1.78 (0.92 to 3.43)
All-cause emergency department visit 24 (33) 15 479 (19) 0.14 (0.03 to 0.25) 1.73 (1.25 to 2.40) 1.58 (1.15 to 2.19)

Note. ADPKD = autosomal dominant polycystic kidney disease; Cl = confidence interval.

2Estimates were obtained using binomial regression with outcomes as the dependent variable and ADPKD as the independent variable.
PEstimates were obtained using modified Poisson regression with outcomes as the dependent variable and ADPKD as the independent variable.

345 of 81 445 [20.0%] patients without ADPKD; adjusted
RR = 1.6, 1.2-2.2), which included a statistically significant
increase in the risk of presenting to the emergency depart-
ment (24 of 73 [32.9%] vs. 15 479 of 81 445 [19.0%];
adjusted RR 1.6, 95% CI = 1.1-2.2) but not hospital admis-
sions (8 of 73 [10.9%] vs. 4076 of 81 445 [5.0%]; adjusted
RR = 1.8, 0.9-3.4) (Table 2). The most common diagnosis
for those coming to the emergency department was renal
colic or abdominal pain; 9 (12.3%) patients with ADPKD
and 3908 (4.7%) patients without ADPKD presented to the
emergency department with one of these diagnoses. Twenty
four (33.9%) patients with ADPKD and 32 627 (40.0%)
patients without ADPKD had stent placed on date of cohort
entry. Median (IQR) time to emergency department visit (6
[2-15] days in patients with ADPKD versus 5 [2-11] days in
patients without ADPKD.

Discussion

The distorted kidney anatomy in patients with ADPKD may
make performing ureteroscopy challenging compared to the
general population. We described the 30-day risk of uretero-
scopic complications, all-cause hospital presentation, all-
cause hospital admission, and all-cause emergency
department visit in patients with ADPKD, and compared it to
patients without ADPKD. In general, all outcomes were
common (although not necessarily statistically significant) in
the ADPKD population. Specifically, the 30-day risk of ure-
teroscopic complications was not significantly different
between patients with and without ADPKD. However, there
was a statistically significant increase in hospital presenta-
tion; this was observed when looking at emergency depart-
ment visits alone, and similar point estimate was observed
for hospital admission, but it was not statistically
significant.

Our group recently conducted a thorough systematic review
summarizing the outcomes of the three commonly used stone
interventions in patients with ADPKD. Currently, there are
only 6 case series describing the postureteroscopy outcome in

a total of 43 patients with ADPKD with the largest case series
consisting of 13 patients with ADPKD.?>8 According to the 6
published case series, the overall risk of complication ranged
between 0% and 27%; postoperative complications described
in the literature includes fever, pain, and hematuria.?>?® While
case series and report provide insight into postoperative out-
comes of ureteroscopy experienced by patients with ADPKD,
it does not provide strong empirical evidence into whether
ADPKD is truly associated with ureteroscopic complications.
Our cohort study is the first and largest study to date to exam-
ine this association (approximately 6 times larger than the
largest published case series). In addition, our study had mini-
mal death; no patient with ADPKD died, and it is unlikely that
many people would have traveled out of Ontario during the
30-day follow-up.

There may be reasons why patients with ADPKD pre-
sented to the emergency department after ureteroscopy more
than patients without ADPKD. It is possible that patients
with ADPKD may experience ureteroscopic-related compli-
cations that are not part of our composite outcome. For
example, pain is a postureteroscopic complication according
to the two case series published in the literature; as this was
nonspecific, we did not include it in our composite out-
come.?*?® Our post hoc analysis showed that pain is the most
common reason for presenting to the emergency department
and appear to be more prevalent in ADPKD.

Our study is not without limitations. First, the codes for
ureteroscopy have not been formally validated, so we had to
rely on clinical expertise and knowledge of billing practices
to define the outcomes. However, we expect the codes for
ureteroscopy to have excellent validity similar to other fee-
for-services codes. The study is also limited by what is avail-
able in the health care administrative databases. We could
not adjust for all important covariates, such as surgeon char-
acteristics, and the accuracy and validity of each covariate
was not perfect; this may have introduced residual confound-
ing and affected the association between ADPKD and out-
comes. We also could not examine whether the association
between ADPKD, and the outcomes were modified by cystic
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burden, mutation type, and kidney size, and examine prior
comorbidities as potential risk factors of outcome due to our
small sample size. This study was not designed to examine
the 30-day risk of return to hospital in patients with ADPKD
compared to other genetic or cystic renal disease condition,
which should be considered in future studies. We selected
ureteroscopy complications that we thought would represent
common issues encountered postoperatively, and rare com-
plications such as ureteral perforation, or common complica-
tions such as retained stone fragments/incomplete stone
treatment could not be accurately measured with administra-
tive data. Patients may have been presumptively diagnosed
with UTI; however, we expect the misclassification to be
nondifferential between patients with and without ADPKD.
Finally, the low event rate led to imprecision around the esti-
mates. As a result, future studies with a larger number of
patients are needed.

Conclusion

In this study of patients who underwent ureteroscopy for
upper urinary tract stones, those with ADPKD did not have a
statistically significant higher 30-day risk of selected ure-
teroscopic complications. However, they did have a signifi-
cantly higher 30-day risk of all-cause hospital presentation
and all-cause emergency department visits. Future studies
with a larger number of patients are needed to better eluci-
date whether ureteroscopy is safe in patients with ADPKD.
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