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Abstract

Background: Pain is common in patients with chronic kidney disease (CKD). Analgesics may be appropriate for some CKD
patients.

Objectives: To determine the prevalence of overall analgesic use and the use of different types of analgesics including
acetaminophen, nonsteroidal anti-inflammatory drugs (NSAIDs), adjuvants, and opioids in patients with CKD.

Design: Systematic review and meta-analysis.

Setting: Interventional and observational studies presenting data from 2000 or later. Exclusion criteria included acute
kidney injury or studies that limited the study population to a specific cause, symptom, and/or comorbidity.

Patients: Adults with stage 3-5 CKD including dialysis patients and those managed conservatively without dialysis.
Measurements: Data extracted included title, first author, design, country, year of data collection, publication year, mean
age, stage of CKD, prevalence of analgesic use, and the types of analgesics prescribed.

Methods: Databases searched included MEDLINE, CINAHL, EMBASE, and Cochrane Library. Two reviewers independently
screened all titles and abstracts, assessed potentially relevant articles, and extracted data. We estimated pooled prevalence
of analgesic use and the * statistic was computed to measure heterogeneity. Random-effects models were used to account
for variations in study design and sample populations, and a double arcsine transformation of the prevalence variables was
used to accommodate potential overweighting of studies with very large or very small prevalence measurements. Sensitivity
analyses were performed to determine the magnitude of publication bias and assess possible sources of heterogeneity.
Results: Forty studies were included in the analysis. The prevalence of overall analgesic use in the random-effects model was
50.8%. The prevalence of acetaminophen, NSAIDs, and adjuvant use was 27.5%, 17.2%, and 23.4%, respectively, while the
prevalence of opioid use was 23.8%. Due to the possibility of publication bias, the actual prevalence of acetaminophen use in
patients with advanced CKD may be substantially lower than this meta-analysis indicates. A trim-and-fill analysis decreased
the pooled prevalence estimate of acetaminophen use to 5.4%. The prevalence rate for opioid use was highly influenced by
2 large US studies. When these were removed, the estimated prevalence decreased to 17.3%.

Limitations: There was a lack of detailed information regarding the analgesic regimen (such as specific analgesics used
within each class and inconsistent accounting for patients on multiple drugs and the use of over-the-counter analgesics such
as acetaminophen and NSAIDs), patient characteristics, type of pain being treated, and the outcomes of treatment. Data on
adjuvant use were very limited. These results, therefore, must be interpreted with caution.

Conclusions: There was tremendous variability in the prescribing patterns of both nonopioid and opioid analgesics within
and between countries suggesting widespread uncertainty about the optimal pharmacological approach to treating pain.
Further research that incorporates robust reporting of analgesic regimens and links prescribing patterns to clinical outcomes
is needed to guide optimal clinical practice.

Abrégé

Contexte: La douleur est fréquente chez les patients atteints d’insuffisance rénale chronique (IRC). La prise d’analgésiques
peut étre nécessaire chez certains patients atteints d’'IRC.

Objectifs: Etablir la prévalence globale de la prise d’analgésiques chez les patients atteints d'IRC puis de la consommation
des différents types d’analgésiques (acétaminophéne, anti-inflammatoires non stéroidiens [AINS], adjuvants, opioides).
Type d’étude: Revue systématique et méta-analyse.

Cadpre: Les études observationnelles et interventionnelles présentant des données depuis I'an 2000. Ont été exclus les cas
d’insuffisance rénale aigiie et les études portant sur une population, une cause, un symptéme ou une comorbidité en particulier.
Sujets: Des adultes atteints d'IRC de stade 3 a 5, incluant des patients dialysés et des patients non dialysés pris en charge
de fagon conservatrice.
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Mesures: Le titre de I'article, le nom de l'auteur principal, le type d’étude, le pays ou s’est tenue I'étude, I'année de collection
des données, I'année de publication, I'dge médian des sujets, le stade de I'IRC, la prévalence de la prise d’analgésiques et les
types d’analgésiques prescrits.

Méthodologie: Les données ont été colligées dans MEDLINE, CINAHL, EMBASE et la bibliothéque Cochrane. Deux
examinateurs ont trié les titres et les abrégés, évalué les articles potentiellement pertinents et extrait les données de fagon
indépendante. La prévalence combinée de la prise d’analgésiques a été évaluée et la statistique I? a été calculée pour mesurer
hétérogénéité. Des modeles a effets aléatoires ont été employés pour tenir compte des variations entre les différents types
d’études et de populations échantillonnées. Les variables de prévalence ont subi une double transformation arc-sinus pour
tenir compte d’une potentielle surpondération des études comportant des mesures de prévalence trés importantes ou trés
faibles. Des analyses de sensibilité ont été effectuées pour mesurer 'ampleur des biais de publication et évaluer de possibles
sources d’hétérogénéité.

Résultats: L’analyse porte sur un total de 40 études. Dans les modeles a effets aléatoires, la prévalence globale de
prise d’analgésiques était de 50,8 %. Quant a la prévalence selon le type d’analgésique elle s’établissait a 27,5 % pour
acétaminophéne, a 17,2 % pour les AINS, a 23,4 % pour les adjuvants et a 23,8 % pour les opioides. Chez les patients
atteints d’'IRC de stade avancé, de possibles de biais de publication font en sorte que la prévalence réelle de 'acétaminophéne
pourrait s’avérer nettement inférieure a ce qu’indique cette méta-analyse. Une analyse par la méthode « trim and fill » a réduit
a 5,4 % la prévalence groupée estimée pour la prise d’acétaminophéne. Le taux de prévalence pour la prise d’opioides était
fortement influencé par deux vastes études américaines; en les retirant de I'analyse, la prévalence estimée passait a 17,3 %.
Limites: Ces résultats doivent étre interprétés avec prudence puisque des informations détaillées manquaient sur le schéma
posologique (analgésiques particuliers utilisés dans chaque classe, comptabilisation incohérente pour les patients prenant
plusieurs médicaments, prise d’analgésiques en vente libre tels que I'acétaminophéne et les AINS), les caractéristiques des
patients, les types de douleurs traitées et les résultats des traitements. De plus, les données sur la prise d’adjuvants étaient
trés limitées.

Conclusion: Une trés grande variabilité a été observée dans les profils de prescription tant pour les analgésiques opioides
que pour les non-opioides. Une variabilité qui s’observe aussi tant dans un méme pays qu’entre les différents pays, ce
qui suggere une incertitude généralisée quant a la meilleure approche pharmacologique dans le traitement de la douleur.
D’autres recherches intégrant une description rigoureuse du schéma posologique et reliant les profils de prescription aux
résultats cliniques sont nécessaires pour guider I'optimisation des pratiques cliniques.
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What was known before

Pain is common in patients with chronic kidney disease
(CKD), and analgesics may be appropriate for some CKD
patients to promote patient-centered care and improve patient
outcomes. Very little is known about current analgesic pre-
scribing for patients with CKD.

What this adds

There is tremendous variability in the prescribing of analge-
sics suggesting widespread uncertainty about the optimal
pharmacological approach to treating pain.

Introduction

Pain is common in patients with chronic kidney disease
(CKD). It is associated with considerable disability and
lower health-related quality of life (QOL) and is a significant
burden on the healthcare system.!? The treatment for chronic
nonmalignant pain may include nonopioids such as acet-
aminophen, adjuvants (drugs such as gabapentin and ami-
triptyline that are not primarily indicated to control pain but
can be used for this purpose), as well as opioids.>*

The international nephrology community advocates for
routine screening and management of pain as a way to pro-
mote patient-centered and outcome-oriented healthcare.>¢
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Analgesics may be appropriate for some CKD patients.
However, their use, especially that of opioids for chronic
pain, is accompanied by significant risks. Patients with
advanced CKD are also at added risk of drug-related adverse
effects and toxicity due to the altered pharmacokinetics and
pharmacodynamics in kidney failure.” Given the limited
availability of high-quality clinical trials in chronic pain for
patients with CKD, current recommendations are based on
guidelines for the general population, clinical experience,
and best opinion.

A better understanding of the analgesic prescribing patterns
for patients with advanced CKD is required to understand care
gaps and optimize pain management strategies. The objective
of this systematic review was to determine the prevalence of
analgesic use in patients with CKD and to determine the types
of analgesics being prescribed for these patients.

Methods
Search Strategy and Eligibility Criteria

The Preferred Reporting Items for Systematic Reviews and
Meta-Analyses guidelines for systematic reviews were used.
The literature search was developed and conducted by an
experienced librarian. The detailed protocol is outlined in
Supplemental Table S1. The predetermined inclusion and
exclusion criteria are outlined in Table 1. We included all
interventional and observational studies that presented origi-
nal data of the use of analgesics (including nonsteroidal anti-
inflammatory drugs [NSAIDs], acetaminophen, opioids, and
adjuvants) in adult patients with glomerular filtration rate
(GFR) category (G) 3-5 CKD. Kidney transplant patients
were included if they also had reduced kidney function pre-
senting as G3-5 CKD. We included studies presenting data
from 2000 or later, given the change in clinical practice
around pain management with increased focus on prescrib-
ing analgesics since that time. Single-case studies or case
series were excluded, as were studies that were presented
only as abstracts, posters, or Letters to the Editor. Articles
published in a language other than English were translated
and included. An online Neural Machine Translation tool
was utilized to provide a general translation of the non-Eng-
lish articles and native speakers were consulted as needed.
Studies that only enrolled patients with a primary diagnosis
of acute kidney injury or kidney transplant patients with pre-
served kidney graft function were excluded as were studies
that limited the study population to a specific cause, symp-
tom, and/or comorbidity (with the exception of chronic pain)
of CKD as these studies were outside the scope of our study
objectives. Other exclusion criteria included studies that
were limited to acute or intradialytic pain.

Information Sources

Information sources included electronic databases, reference
lists of relevant literature, and websites of relevant networks,

Table I. Inclusion and Exclusion Criteria.

PICOs Description

Population® o CKD of stage 3, 4, 5 (predialysis, dialysis,

or CKM)

e =8 years of age

e Any treatment type (peritoneal dialysis,
hemodialysis, or CKM)

e Must be identified as having CKD prior to

enrollment in study

Any analgesic use (quantified)

Opioid use

NSAID use

Acetaminophen use

Adjuvant use

Cross-sectional studies

Observational studies

Case-control studies

Cross-over trials

Clinical trials

Chart reviews

<18 years of age

Case series, abstracts, posters, reviews,

opinions

Acute kidney injury

¢ Kidney transplant, unless clearly identified
as having CKD (stage 3-5 or eGFR lower
than 60)

e Data (initial assessment) prior to 2000
Population limited to a specific cause of ESKD or
selected based on specific symptom/comorbidity
(with the exception of chronic pain)

e Acute pain or pain related to dialysis
treatment
Missing raw data, numerator, or denominator

e Palliative study populations

Qutcome

Study
Design

Exclusion
Criteria °

Note. CKD = chronic kidney disease; CKM = conservative kidney
management; NSAID = nonsteroidal anti-inflammatory drug; eGFR =
estimated glomerular filtration rate; ESKD = end stage kidney disease;
PICOs = population, outcome, study design, and exclusion criteria.

organizations, and societies. The electronic databases
searched included MEDLINE, CINAHL, EMBASE, and
Cochrane Library databases. These were last searched on
February 19, 2019.

Study Selection and Data Collection

Two reviewers independently screened all titles and
abstracts to identify potentially relevant articles. Full texts
of potentially relevant articles were retrieved and assessed
independently by two reviewers for possible inclusion
based on the predetermined selection criteria. The reference
lists of reviews, systematic reviews, and guidelines were
also reviewed to ensure all relevant studies were identified.
The two reviewers compared individually recorded deci-
sions for inclusion and exclusion and any disagreements
were resolved based on discussion and consensus with a
third reviewer.
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Data Items

The outcomes of interest were the prevalence of analgesic
use in patients with G 3-5 CKD and the types of analgesics
prescribed. The research team developed a standardized data
extraction table using Microsoft Excel. The two reviewers
populated the table independently from the selected full text
articles. The information collected included study location
(geographical area and time), study objectives, study design,
population demographics, analgesics used, and numerical
data on the prevalence of analgesic use. The two data extrac-
tion tables were subsequently compared and cross-checked
for accuracy and then merged into a single unified table for
data analysis and presentation in the article.

Statistical Methods

All analyses were conducted using Microsoft R Open ver-
sion 3.4.1 using R package meta.®® A meta-analysis was con-
ducted to estimate pooled prevalence of analgesic use.
Random-effects models were used to account for variations
in study design and sample populations. The results were
plotted using forest plots. A double arcsine transformation of
the prevalence variables was used in the model to accommo-
date possible issues with overweighting studies with either
very large or very small prevalence measurements.'”

The I statistic was computed to measure heterogeneity.!!
The P value is the percentage of total observed variation
across studies due to real heterogeneity rather than chance;
a value of greater than 75% is indicative of high heterogene-
ity. To assess the possibility of publication bias, a meta-
regression testing funnel plot asymmetry was conducted
using the Peters’ method.®*!2? Sensitivity analyses using trim
and fill algorithms were performed to determine the magni-
tude of publication bias.!* Meta-regressions of various con-
tinuous and categorical grouping variables on prevalence
were conducted to assess possible sources of heterogeneity.
Bubble plots were used to illustrate the regression of trans-
formed prevalence onto continuous covariates, and stratified
forest plots were constructed to visualize the effects of
grouping categorical covariates on both random-effects esti-
mates and heterogeneity.

Results

The literature review yielded 3055 citations of which 117
were deemed eligible for full text review. Of these, 40 stud-
ies were included in the analysis. The flow chart in Figure 1
outlines this process, including reasons for exclusion.
Supplemental Table S2 provides a list of excluded studies
with reasons for exclusion.

Details of Included Studies

Details of the 40 included studies'#3 are reported in Table 2
and include data from 963 269 patients from 21 countries.

Out of the 40 studies, 17 included a prevalence measure of
overall analgesic use,!#!16-18.20.23.25.29.333637.43.45.46.48.49.52 33
included a prevalence measure of one or more specific
analgesic drug class, defined as opioid, NSAID, adjuvant,
and nonopioid,!+2426-28:30-4750 and 18 measured the preva-
lence of one or more specific analgesic drug, including
acetaminophen, +16:192022.30.3336-404348.50.51.53 Three studies! 434
contained repeated measures; the final prevalence data were
used in these cases.

Three prevalence groupings were extracted that had suffi-
cient data to complete full meta-analyses: overall analgesic use
prevalence (17 studies), #16-182023.2529.33.36 3743454648495 ypyicyi]
use prevalence (13 studies),'+16:18:19.2124.263137.384044 and NSAID
use prevalence (19 studies).!+15:192022.26-2830,32,34,35.37,39-42.47,50

A meta-analysis was also done for acetaminophen use,
which included 8 studies,!*!5:19-20:33363743 and adjuvant use (5
studies).!*20-26:3643 Analyses were also conducted using data
from the studies that characterized analgesics as nonopioids (8
studies), 6182023373846 weak opioids (8 studies), 2023203643454
and strong opioids (6 studies).2026:33:36:45:46

Figure 2 displays the results from random-effects meta-
analyses on the 3 main prevalence groupings. The prevalence
of overall analgesic use was 50.8% (38.8%-63.3%). The
prevalence for use of opioids and NSAIDs was 23.8%
(15.2%-33.7%) and 17.2% (12.6%-22.3%), respectively. In
all cases, heterogeneity was extremely high (> > 98%). The
prevalence rate for opioid use was highly influenced by 2
large US studies.?!*%* When these were removed, the esti-
mated prevalence decreased to 17.3% (13.0%-22.7%),
although the heterogeneity remained high.

Prevalence categories with number of articles, estimated
pooled prevalence, and ? are shown in Table 3, with a fur-
ther breakdown by specific analgesic in each analgesic cat-
egory in Supplemental Table S3. The prevalence for use of
acetaminophen and adjuvants was 27.5% (17.6%-38.5%)
and 23.4% (16.5%-31.0%), respectively. In studies where
analgesics were characterized as either nonopioid, weak
opioid, or strong opioid, the prevalence for use was 26.8%
(19.2%-35.2%), 17.1% (10.8%-24.5%), and 6.7% (3.2%-
11.2%), respectively. Heterogeneity was moderate in
reported adjuvant use (> = 58.4%), high in strong opioid
use (1> = 74.8%), and extremely high (I > 98%) in acet-
aminophen, nonopioid, and weak opioid use.

Many studies limited analgesic information to analgesic
class without specifying the specific drug used. However, in
studies where specifics were provided, diclofenac and ibu-
profen were the most commonly reported NSAIDs, with
672:30:33.37.39.50 gnd 52230373930 gtydies giving prevalence informa-
tion, respectively (Supplemental Table S3). The most commonly
reported weak opioid was tramadol!'®!933:37:384338; the most
commonly reported strong opioid was oxycodone, 620373848
In the United States, however, hydrocodone was the most
commonly reported opioid used.

Peters’ regression testing funnel plot asymmetry did not
give evidence for publication bias in overall analgesic,
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Figure |. Analgesic prevalence systematic review Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram.

Note. PICOs = population, outcome, study design, and exclusion criteria.

opioid, or NSAID prevalence reporting (P = .42, P = .54,
and P = .55, respectively). A similar analysis of the addi-
tional groupings suggested possible bias leading to over
reporting in the literature for acetaminophen (P = .02) and
nonopioid (P = .03) use. A trim-and-fill analysis decreased
the pooled prevalence estimates to 5.4% (1.1%-12.2%) for
acetaminophen use and 15.0% (9.4%-21.8%) for nonopioid
use. However, the ? value was not improved in either case.
Seven covariates were tested in the meta-analyses: sample
size, publication year, study region, patient population,
whether or not the study used prescription/insurance data vs

patient reported analgesic use, and whether or not analgesics
were the primary focus of the study. Results of the meta-
regression with respect to overall analgesic use returned no
evidence for a relationship between use and any of the
covariates tested. In testing overall opioid use, the meta-
regression found evidence for a relationship between preva-
lence and both publication year (P < .001) and sample size
(P < .001); in both cases, bubble plots show an increase in
prevalence reporting (Figure 3).

In the case of sample size, this appears to be the result of
2 very large studies heavily influencing the results.3"** For
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Davison et al

Study Events Total Proportion 95%-Cl Weight
Bailie, G. R., et al. (2004) 602 2476 024 [023;0.26] 6.1%
Barrantes, F., et al. (2013) 186 1064 : 017 [0.15,0.20] 6.1%
Bouattar, T., et al. (2009) 4 67 — 051 [0.38;0.63] 5.8%
Careon, M., et al. (2008) 35 74 —— 047 [0.36;0.59] 5.8%
Chan, K. Y., etal. (2018) 35 62 —igg - 056 [0.43;0.69] 5.8%
Davison, S. N. (2003) 85 149 — 057 [049;0.65] 5.9%
El Haraqui, R., et al. (2014) 50 93 . 054 [043:0.64] 59%
Finkelstein,et al. (2012) 106 291 — 036 [0.31;042] 6.0%
Fleishman, T. T., et al. (2018) 175 277 = 063 [0.57;0.69] 6.0%
Goémez Pozo, M., et al. (2017) 65 108 e 060 [0.50;0.69] 5.9%
lacono, S. A. (2004) 14 45 —=m 0.31 [0.18:0.47] 5.6%
Ishida, J., H., et al. (2018) 90124 140899 064 [0.64;064] 6.1%
Jhamb, M., et al. (2018) 80 173 | 046 [0.39:0.54] 6.0%
Masajtis-Zagajewska, A, etal. 2011) 102 120 — 085 [0.77,0.91] 5.9%
Rodriguez Calero, M., et al. (2007) 21 32 TR 066 [047;0.81] 55%
Yesil, S., etal. (2015) 29 53 — 055 [0.40;0.68] 5.7%
Wu, J., etal. (2015) 163 308 4= 053 [047:0.59] 6.0%
Random effects model 146291 —_— 0.51 [0.38; 0.63] 100.0%
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Gamondi, C., et al. (2013) 17 81 —i@— 021 [0.13;0.31] 7.3%
Jadoul, M., et al. (2006) 1078 12782 008 [0.08;0.09] 7.9%
Kimmel, P. L, etal. (2017) 98391 153758 064 [064,064] 7.9%
Wu, J., et al. (2015) 83 308 ——— 027 [022;032] 7.7%
Random effects model 397630 —~— 0.24 [0.15; 0.34] 100.0%
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Claxton, R. N_, etal. (2010) 10 62 —H— 0.16 [0.08;028] 4.6Y%
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Dorks, M., et al. (2016) 89 406 —— 0.22 [0.18;026] 54%
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Figure 2. Forest plot of random-effects model with pooled estimate and 95% confidence interval on (A) overall analgesic use
prevalence, (B) opioid use prevalence, and (C) NSAID use prevalence.
Note. Double arcsine transformation used. NSAID = nonsteroidal anti-inflammatory drug.
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Table 3. Prevalence Categories With Number of Articles, Estimated Pooled Prevalence, and 1.2

Category Number of articles Pooled prevalence (95% ClI) I
Overall analgesic'#!6-1820.2325.29.33,36,37.43:45,46,48:49.52 17 50.8% (38.3%-63.3%) 99.4%
Opioid'4161819:21.24.2631,37.38.40.44 13 23.8% (15.2%-33.7%) 100.0%
Weak opioid*!7:2023:26.36:43:45.46 8 17.1% (10.8%-24.5%) 83.8%
Strong opioid*20:26:33.36:4546 6 6.7% (3.2%-11.2%) 74.8%
NSAlDI4,I5,I9,20,22,26-28,30,32,34,35,37,39-42,47,50 19 17.2% (|2.6%-22.3%) 99.6%
Acetaminophen'#!519.20.33,36,37.43 8 27.5% (17.6%-38.5%) 98.6%
Adjuvants!'?20:2636:43 5 23.4% (16.5%-31.0%) 58.4%
Nonopioid'¢-1820.2337.3846 8 26.8% (19.2%-35.2%) 96.9%

Note. Cl = confidence interval; NSAID = nonsteroidal anti-inflammatory drug.

*Weak opioids are typically codeine or tramadol. All other opioids are considered strong opioids.
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Figure 3. Bubble plot of reported opioid use prevalence by (A) publication year and (B) sample size.
Note. Regression line from meta-regression plotted: (A) P value < .001; (B) P value < .001.

NSAID use, study year and region were found to be signifi-
cant (P = .004 and P = .01, respectively); a bubble plot of
the study year regression shows an increase in prevalence
reporting by year (Figure 4). A stratified analysis of NSAID
use prevalence returned 2 large regional groupings which
appear to differ in reported prevalence: North America with
a pooled prevalence of 10.5% (4.4%-18.8%), and Europe
with a pooled prevalence estimate of 29.2% (21.5%-37.5%)

(Supplemental Figure S1). Three additional regions were
present (Africa, Asia, and 1 multiregion group), with pooled
prevalence estimates of 8.1% (4.5%-12.8%), 22.0% (21.7%-
22.4%), and 5.3% (4.8%-5.8%), respectively. However, in
all cases heterogeneity remained extremely high.

Due to the smaller number of studies available to analyze
acetaminophen and adjuvant use, as well as the data charac-
terized as nonopioid, weak opioid, or strong opioid, many
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NSAID: Prevalence vs Publication Year

O

Transformed Prevalence

Figure 4. Bubble plot of reported NSAID use prevalence by
publication year.

Note. Regression line from meta-regression plotted: P value = .004.
NSAID = nonsteroidal anti-inflammatory drug.

covariates left the data too sparse to properly interpret using
regression. However, a decrease in heterogeneity was pres-
ent in some models. Heterogeneity in strong opioid use
decreased to 2 = 19.5% when stratified by whether prescrip-
tion/insurance data were used versus self-report, with pre-
scription data showing higher prevalence use. Stratification
by region also decreased heterogeneity in strong opioid use
to I> = 63.0%, and adjuvant use to 7 = 13.7%. The European
studies report lower use of strong opioids compared with
North American and a single Asian study. The high heteroge-
neity for adjuvant use was driven by a single Asian study
with low prevalence use of 11%. Reported adjuvant use in
the 2 European studies of 18% to 34% was similar to the
reported use in the 2 North American studies of 19% to 36%.

Discussion

The prevalence of overall analgesic use was 50.8%. Our
findings highlight tremendous variability in the prescribing
of both nonopioid and opioid analgesics for patients with
advanced CKD within and between countries, even with the
removal of some highly influential studies. This variability
in the context of consistently high pain prevalence across
international studies suggests that factors other than patient
characteristics account for differences and that there is wide-
spread uncertainty regarding the optimal pharmacologic
management of pain in patients with CKD. The prevalence
of acetaminophen use was 27.5%, but was extremely low at
5.4% once adjusted for publication bias. NSAID and adju-
vant use were 17.2% and 23.4%, respectively. Opioid use
was 23.8%, although decreased to 17.3% when 2 highly
influential US studies were removed. 3!-3844

Pain is experienced by approximately 60% of patients
with advanced CKD whether they are treated with dialysis or

managed conservatively>>* These patients have serious med-
ical illness with complex comorbidities that present numer-
ous potential etiologies for ongoing pain. Pain is a highly
complex, multidimensional phenomenon with physical and
psychosocial components; a simple, 1-dimensional approach
to pain management, especially one that relies exclusively on
analgesics, is unlikely to be successful. This is particularly
relevant for patients with chronic pain. A multimodal therapy
approach that integrates nonpharmacological therapies is
considered vital for successfully managing chronic pain.
Analgesics, however, play an important role in the manage-
ment of chronic nonmalignant pain management for some
patients.> The overall prevalence of analgesic use of 50.8%
suggests that pain is being addressed pharmacologically in a
large proportion of patients experiencing pain. Unfortunately,
existing data for optimizing pharmacological approaches to
chronic nonmalignant pain are highly variable. While there
is evidence that long-term opioid use may be beneficial for
some patients in terms of improving pain control, functional
status, and QOL,® and there appears to be low incidences of
substance abuse and serious adverse effects when analgesic
doses are titrated slowly and carefully against pain,> the
increase in opioid prescribing over the last 10 years has been
accompanied by significant risks, including addiction and
opioid-related hospitalizations and deaths. Quality clinical
trials for pain management in patients with CKD are
extremely limited and predate the opioid crisis.’® Current
recommendations for analgesic use in CKD are based on
recommendations for the general population considering
pharmacologic data in CKD, clinical experience, and best
opinion. These recommendations have been reviewed
recently elsewhere.” The variability in the prevalence of
analgesic use and the types of analgesics prescribed likely
reflects uncertainty about how best to manage pain in CKD
patients given the lack of evidence.

Current recommendations advocate for the judicious use
of adjuvant and nonopioid analgesics.>’” Acetaminophen is
the mainstay of treatment for mild to moderate pain in
patients with CKD. The range of acetaminophen use from
4% to 6% in 2 large cohorts from the international Dialysis
Outcomes and Practice Patterns Study (DOPPS)!'*!5 to 50%
to 66% in 2 small European studies®*-® is difficult to explain
outside of differing approaches to pain management. The
pooled prevalence of acetaminophen use of 27.5% may rep-
resent underuse of acetaminophen. The meta-analysis was
potentially subject to publication bias; the adjusted preva-
lence was extremely low at 5.4% indicating actual rates of
acetaminophen use may be substantially lower than our
pooled results indicate. Conversely, our findings may under-
estimate the actual use of acetaminophen as data on over-the-
counter medications were limited and it is unclear in many
studies whether patients had trialed acetaminophen before
proceeding to another analgesic.

The prevalence for NSAIDs use was 17.2%. As with
overall analgesic and acetaminophen use, NSAID use in
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patients with CKD was higher in European studies compared
with North America. The prevalence of NSAID use appeared
to increase with publication year, particularly after 2010. We
speculate this might reflect the desire of care providers to
avoid using opioids for pain management. However, NSAIDs
are also associated with higher risks for death and hospital-
ization in patients with advanced CKD.?” While NSAIDs
have a role for specific indications of acute pain, their use in
patients with CKD should be limited to the lowest effective
dose and shortest duration, especially in the elderly.>’

Many pains experienced by patients with CKD have a
neuropathic component that is poorly responsive to NSAIDs
and opioids. For pain that has a neuropathic component,
adjuvant therapy such as gabapentin is typically recom-
mended to prevent inappropriate opioid use. Data on adju-
vant use were limited but with a reported use of 23.4%.
Unfortunately, several studies combined all nonopioids into
a single category. Some of these studies specified this to be
acetaminophen and NSAIDs, while others gave no further
information and theoretically could have included adjuvants.
However, use of “nonopioids” appeared similar with a
pooled prevalence of 26.8% and like acetaminophen, use
may have been subjected to publication bias, with actual
rates as low as 15%.

Current guidelines for chronic pain management only
recommend opioid therapy when nonpharmacologic thera-
pies and nonopioid analgesics have failed to control pain
adequately. Recommendations suggest that opioids should
be added to acetaminophen and/or the adjuvant, rather than
being prescribed alone. The prevalence of opioid use in this
meta-analysis was 23.8%. However, our findings indicate
the potential for both publication and sample size biases;
prevalence rates were influenced by 2 large studies and our
sensitivity analysis indicated that actual prevalence rates
might be substantially lower if there are missing studies
due to publication bias. When the 2 highly influential US
studies were removed,?!*%4 the estimated prevalence
decreased to 17.3%. Regardless, variability in opioid use
remained high, again suggesting clinical uncertainty around
opioid use. While this may not represent an excessively
high rate of opioid use, there are exceptions such as the
large Kimmel et al®® study that reported that 64% of 153
758 dialysis patients were prescribed an opioid in 2010 and
that 23% of those patients were using opioids long term
(defined as receiving an opioid prescription for =90 days
duration). Again, there was tremendous regional variation
with chronic opioid prescription rates ranging 9.5% in
Hawaii to 40.6% in West Virginia. This study was one of
the few that provided information regarding the specific
analgesics prescribed. Opioids were prescribed without the
concurrent use of an adjuvant and/or nonopioid in over
51% of patients. In addition, only 1.9% of patients received
a prescription for an opioid that is considered safer for use
in patients with advanced CKD, raising concerns about
inappropriate opioid use.

There are several limitations that need to be considered
when interpreting these results. Data available for meta-analy-
ses were limited by inconsistent characterization of analgesics.
There were very few data regarding the specific analgesics
used within each class and poor characterization of over-the-
counter analgesic use including acetaminophen and NSAIDs,
potentially explaining some of the heterogeneity in the meta-
regression and underestimating their actual use. Studies that
reported use of more than 1 specific drug or class of drug often
presented results grouped by the various categories without
providing a measurement for overall opioid or analgesic use to
account for patients on multiple drugs. If research in pain man-
agement and analgesic use is to be advanced, greater attention
to the characterization of the analgesic regimen is required. In
addition, publication bias cannot be ruled out, particularly for
nonopioid and acetaminophen use. Furthermore, given the
lack of clinical data regarding indications for analgesic use,
pain characteristics (severity and nature, eg, neuropathic or
nociceptive), dosing or duration of use, efficacy, or safety, we
can only speculate regarding appropriate use. This is an area
that requires greater clinical focus and research if we are to
change clinical practice and improve patient outcomes.

Our results suggest widespread uncertainty regarding the
optimal pharmacologic management of pain in patients with
CKD. Safe and effective pain management that includes ade-
quate prescribing and oversight of treatment requires a tar-
geted clinical focus. Clinical care would benefit from increased
evidence and education with collaboration across specialties
such as nephrology, pain medicine, and palliative care.
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