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ABSTRACT

Background: Chronic kidney disease-associated pruritus (CKD-aP) affects patients on hemodialysis. This study
identified hemodialysis patients presumably affected or not affected by CKD-aP and integrated healthcare costs,
from the perspective of the Italian administrative healthcare data.

Methods: Through cross-linkage of Italian administrative healthcare data collected between 2015 and 2017
(accrual period) in the database of Fondazione ReS (Ricerca e Salute), patients undergoing in-hospital/outpatient
hemodialysis were selected. Cohorts with and without CKD-aP were created based on the presence/absence of
CKD-aP-related treatment (according to common clinical practice and guidelines) supplies and assessed in terms
of CKD-aP-related treatments and mean healthcare costs per capita paid by the Italian National Health Service
(INHS).

Results: Of 1,239 people on hemodialysis for >2 years, CKD-aP affected 218 patients. Patients with CKD-aP were
older and with more comorbidities. During the follow-up year, on average, the INHS spent €37,065 per case,
€31,286 per control and € 35,988 per non-CKD-aP subject. High-efficiency dialytic therapies performed to people
on hemodialysis with CKD-aP largely weighed on the overall mean annual cost.

Conclusions: This real-world study identified patients on chronic hemodialysis potentially treated for CKD-aP.
Interestingly, high-efficiency dialysis seems the most frequent and expensive choice for the treatment of CKD-aP.
The discovery of appropriate and effective treatments for this condition might offer cost offsets.
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Introduction

Chronic kidney disease-associated pruritus (CKD-aP) is
a generalized persistent and refractory itching, more fre-
quently affecting patients on hemodialysis; it is also known
as uremic pruritus, despite etiology being independent
from uremia (1,2). Considering the Dialysis Outcome and
Practice Patterns Study (DOPPS) phase 4 to 6 and published
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epidemiological data, the proportion of subjects affected by
moderate pruritus was highest in the United Kingdom (47%),
lowest in Germany (27%) and in average around 40% when
considering moderate to severe CKD-aP (2). Pruritus aug-
ments with increasing CKD severity (3) and the time spent on
hemodialysis (4). CKD-aP generally occurs with dry skin and
frequent complications (5), which evolve to a high negative
symptom burden consisting in discomfort, fatigue, poor sleep
quality and depression (3). Overall, the mental and physical
health status of patients with CKD-aP worsen with increasing
pruritus severity (3).

The pathophysiology of CKD-aP is probably multifactorial
but still unknown, therefore no causative or etiology-specific
treatments are established (6,7). European guidelines rec-
ommend the use of topical therapy (capsaicin) and systemic
treatments (7) that are first- and second-generation antihis-
tamines, corticosteroids, the k-opioid receptor agonist nalfu-
rafine, gabapentin, pregabalin and, sporadically, thalidomide.
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Among non-pharmacological options, ultraviolet (UV) photo-
therapy is effective for pruritus, especially the narrowband
UVB (7). Whereas according to the British Association of
Dermatologists, the only definitive treatment for CKD-aP is
renal transplantation (6). Besides the unmet medical needs,
there is scarce literature about pathophysiology, long-term
outcomes (8) and healthcare resource consumption of
CKD-aP that contributes to the lack of knowledge, and the
consequent underestimation of its burden, among clinicians
and CKD patients (1,2,9).

This Fondazione ReS (Ricerca e Salute)’s retrospective
observational study of Italian administrative healthcare
data aimed to raise the interest in the healthcare burden of
CKD-aP hemodialysis patients within the Italian nephrolo-
gists’ current therapeutic approaches, given the absence of
an effective treatment. Therefore, the purposes of this study
were to describe clinical and socio-demographic features of
CKD-aP hemodialysis patients, and to evaluate the proper
use of the recommended therapies and direct healthcare
burden on the Italian National Health Service (INHS).

Materials and methods

Data source

This study originates from the cross-linkage of the admin-
istrative healthcare data routinely collected in the ReS data-
base, under specific agreements with several Italian local
and regional health authorities (HAs), and periodically con-
veyed to the Italian Ministry of Health for reimbursement
purposes. The INHS is a universal coverage single-payer
healthcare system, thus the healthcare data collected by
HAs represent the healthcare of all the INHS beneficiaries.
Given the reliable representativeness of the Italian popula-
tion (large catchment community and superimposable age
distributions with those reported for the entire country by
the Italian Institute of Statistics—ISTAT 1 (10)), Fondazione
ReS has been conducting several observational studies on a
range of clinical questions (11-13) since 2018. Its aims are to
integrate findings from clinical trials and registries, which are
still the most common bases of guidelines and recommenda-
tions, and to contribute to the evidence-based and patient-
centered medicine. The following administrative databases
establish the ReS database. The demographic database con-
siders age, sex, HA of residency and disease waiver claim for
co-payment. The pharmaceutical dataset consists of all drugs
reimbursed by the INHS and supplied by local and hospital
pharmacies: active substances can be analyzed by marketing
code, Anatomical Therapeutic Chemical code (World Health
Organization’s ATC classification) (14), dose, package number
and dispensing date. The hospitalization database is analyz-
able through in-hospital diagnoses and procedures recorded
in the hospital discharge forms related to overnight and
daily hospitalizations (Italian version of the 9th International
Classification of Disease—Clinical Modification [ICD-9-CM])
(15). The outpatient specialist care dataset is composed of
examinations, diagnostics and invasive/non-invasive proce-
dures performed in local facilities affiliated with the INHS and
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are analyzed based on the related current national classifica-
tion system (2017 version of the “Nomenclatore tariffario”).
Italian administrative healthcare databases also include all
costs directly paid by the INHS, because of reimbursement
purposes. The ReS database is physically placed into Cineca’s
servers (16), whose collaboration guarantees compliance
with international standard certifications of data quality and
security. This retrospective observational study has analyzed
Italian administrative healthcare data that are anonymized at
the source and in aggregated form, according to the specific
agreements with the HAs, owners of the data and European
privacy laws. For these reasons and the institutional purposes
of this study, neither informed consent nor ethical approval
were applicable.

Cohort selection

From the ReS database, during the 3-year accrual period
(2015-2017), patients with at least one in-hospital or outpa-
tient hemodialysis procedure (ICD-9-CM code 39.95) were
identified. About 5 million inhabitants captured annually
by the ReS database correspond to about 15% of the Italian
residents (10). The most recent date of hemodialysis repre-
sented the index date (supplementary figure 1). After having
selected only patients with at least 2 years of ongoing hemo-
dialysis before the index date, those potentially affected
since 2013 by other diseases that generally cause pruritus
(chronic liver disease/cirrhosis, systemic lupus erythemato-
sus, arterial vasculitis and disease/inflammatory conditions
of the skin and subcutaneous tissue) were excluded (supple-
mentary table 1). Given the lack of a specific administrative
code for CKD-aP and of most clinical information (e.g., dialy-
sis registries, general practitioner [GP]’s database, laboratory
values), the reimbursed supplies of gabapentin, pregabalin,
thalidomide and antihistamines, recommended by the cur-
rent guidelines (6,7), and the performance of UV photother-
apy were used as proxies of CKD-aP. The final sample was
categorized according to the presence/absence of the afore-
mentioned CKD-aP-related treatments 180 days before and/
or after the index date: gabapentin, pregabalin, thalidomide
and antihistamines and the UV phototherapy (supplemen-
tary table 2). The time span of 180 days before and/or after
the index date was chosen for the highest possible accuracy
when associating CKD-aP and specific treatment supplies.
CKD-aP-related therapies and the proxy that associates them
with people on hemodialysis were suggested by the common
clinical practice, the international guidelines (6,7) and the
nephrologists who supported the researchers of Fondazione
ReS for this study.

Epidemiological and clinical characterization

Age and sex at baseline were given. Moreover, within
2 previous years (until 2013), potential CKD-aP-related
comorbidities (anemia, xerosis cutis, hyperparathyroidism,
hypercalcemia, hyperuricemia and hyperphosphatemia)
and other comorbidities of interest (hypothyroidism, diabe-
tes mellitus, depression, arterial hypertension, viral hepa-

A



24

topathies and coronary artery disease [CAD]) were assessed
(supplementary table 3).

CKD-aP-related treatments

The CKD-aP-related treatments reimbursed by the INHS
were searched among pharmaceuticals (gabapentin, prega-
balin, thalidomide and antihistamines), hospital discharges
and outpatient specialist care (UV phototherapy) data-
bases. Data 1 year before and 1 year after the index date
were available for each patient (supplementary figure 1).
The use of CKD-aP-related therapies was described within
1 year before and after the index date (to be consistent
with the further follow-up analyses). DDD (defined daily
dose—the assumed average maintenance daily dose of a
drug used in its main indication (14)), drug packages’ and
phototherapy procedures’ number, and patients supplied
with a CKD-aP-related treatment at least once during one
previous or subsequent year assessed the specific treat-
ment consumption.

Healthcare integrated costs

One-year healthcare costs were assessed for CKD-aP and
non-CKD-aP patients. Moreover, an individual matched pair
case-control analysis was performed to assess the average
annual cost by healthcare administrative database and over-
all, through an even more realistic perspective. Matched
variables were sex, age and local HA of residency. Cases
were people on hemodialysis potentially affected by CKD-aP,
while controls were those without CKD-aP, according to the
categorization by the presence or absence of CKD-aP-related
treatments. Mean costs for cases and controls were com-
pared through a z-test and a p-value <0.05 was considered
statistically significant. Only INHS direct costs due to reim-
bursed pharmaceuticals, hospitalizations and outpatient
specialist services are recorded in the Italian administrative
databases. Specifically, pharmaceutical costs, by pharma-
ceutical group/active substance of interest, were calculated
through sum and provided as mean per capita, starting from
prices of community and hospital pharmacies (inclusive of
value-added tax). The in-hospital expenditure was derived
by the DRG (diagnosis-related group) system fee, which is
used to calculate the reimbursed in-hospital stay costs per
patient. Each DRG code corresponds to all in-hospital cares
(from admission to discharge) in their entirety and com-
plexity, without distinguishing single performed services.
Local outpatient diagnostics and invasive/non-invasive pro-
cedures were assessed through the current national fees,
listed in the 2017 version of the “Nomenclatore tariffario.”
Pharmaceutical expenses were split into CKD-aP-related
treatments and “other drugs” (i.e. all drugs different from
the CKD-aP-related ones).

Statistical analyses

To compare patients’ demographics and comorbidities, a
chi-square test between frequencies was performed, except
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for differences between patient distributions by age group,
for which a chi-square test between distributions was per-
formed. A p-value <0.05 was considered statistically signifi-
cant. An individual matched pair case-control analysis was
performed to assess the average annual cost by healthcare
administrative database and overall, through an even more
realistic perspective. Matched variables were sex, age and
local HA of residency. The categorization of cases and controls
was based by the presence and absence of CKD-aP-related
treatments, respectively. Mean total costs per case and per
control were compared through a Mann-Whitney non-para-
metric U-test, and a p-value <0.05 was considered statisti-
cally significant. All analyses were performed by means of
Oracle SQL Developer Italian version 18.1.0.095 (California,
United States).

Results

Epidemiological and clinical characterization

From the 2015-2017 ReS population (on average about
5 million inhabitants per year), 6,147 patients (about 1.2
x 1,000/year) were treated at least once with in-hospital
or local outpatient hemodialysis (Fig. 1), of which, 1,589
patients (1,589/6,147; 25.9%; 0.3 x 1,000/year) were treated
for at least 2 years.

After having applied the exclusion criteria, the final sam-
ple (n = 1,239) was split into people with CKD-aP (n = 218)
and without CKD-aP (n = 1,021). Both cohorts were mostly
males and elderly (patients with CKD-aP were slightly older).
Age distributions showed prevalence increasing with age,
with a peak at 70-79 years (Tab. I).

The analysis of potentially CKD-aP-related comorbidi-
ties showed that hyperphosphatemia, hyperparathyroid-
ism, anemia and hyperuricemia affected both cohorts in
the same descending order of frequency (Tab. I). People
on hemodialysis with CKD-aP were slightly more affected
by all of them, except hyperuricemia. Among the other
comorbidities, hypertension, diabetes mellitus, hypothy-
roidism, depression, CAD and viral hepatopathies were in
the same descending order of frequency in both cohorts
(Tab. 1).

CKD-aP-related treatments

Table Il shows that 58.3% (127/218) of people on
hemodialysis with CKD-aP in the previous year and 65.1%
(142/218) in the subsequent year received at least one CKD-
aP-related drug. In both observation periods, about 10% of
the cohort (23/218; 20/218) was treated with gabapentin
and around 50% (108/218; 122/218) with antihistamines
(53/218; 24.3% cetirizine), whose mean consumption (4.6
packs/patient) was in line with an annual chronic use in
Italy. For all CKD-aP-related drugs, the annual mean con-
sumption (package number and DDD) was very similar at
one preceding and follow-up year. At least one photother-
apy treatment/cycle was performed on 1.4% (3/218) of
people on hemodialysis with CKD-aP in both periods and,
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from 2015 to 2017:

Patients undergoing at least one in-hospital/outpatient hemodialysis procedure

6147 (1.2 x 1000 inhabitants per year)

Fig. 1 - Selection of subjects
undergoing hemodialysis and
potentially affected or not by
CKD-aP.

*CKD-aP: chronic kidney disease-
associated pruritus

1589 (25.8%)

Patients undergoing hemodialysis for at least two years until the index date:

tissue: 1239 (78.0%)

After the exclusion of patients affected by chronic liver disease, and/or cirrhosis
and/or systemic lupus erythematosus and/or arterial vasculitis, and/or
disease/inflammatory conditions of the skin and subcutaneous

Patients with at least a supply
of CKD-aP*-related treatment

(CKD-aP* patients):

218 (17.6%)

Patients without any supply of
CKD-aP*-related treatment

(non-CKD-aP* patients): 1021

(82.4%)

on average, two times and four times per patient within
one previous and subsequent year, respectively.

Healthcare integrated costs

During the follow-up year, on average, the INHS spent
€37,065 per case, €31,286 per control and €35,988 per non-
CKD-aP subject (Tab. III).

For all cohorts, the mean costs related to each adminis-
trative healthcare database similarly weighed on the over-
all expenditure: about 80% (€29,809/€37,065; €25,437/
€31,286; €28,917/€35,988; respectively) was due to out-
patient specialist services, about 10% to pharmaceuticals
(€3,667/€37,065; €2,721/€31,286; €3,430/€35,988) and
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to hospitalizations (€3,590/€37,065; €3,129/€31,286;
€3,640/€35,988). Most of the pharmaceutical expendi-
ture was due to concomitant drugs. The hemodialysis per-
formed out-of-hospital accounted for around 80% of the
overall local outpatient care spending (€23,239/€29,809;
€19,926/€25,437; €22,697/€28,917), while the in-hospital
hemodialysis contributed more than 60% to the total
expense forhospitalizations (€2,238/€3,590;€1,980/€3,129;
€2,413/€3,640). High-efficiency dialytic therapies per-
formed to people on hemodialysis with CKD-aP largely
weighed on the overall mean annual cost. For each cost
item and total healthcare expenditure, numerical but non-
significant differences (p>0.05) between cases and controls
were found.
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TABLE | - Baseline characteristics of patients on hemodialysis with/without CKD-aP

HCRU for hemodialysis patients with CKD-aP in Italy

CKD-aP patients Non-CKD-aP patients p-Value
(n=218) (n=1,021)
Males (n; %) 121;55.5 583;57.1 0.72
Median age (Q1; Q3) 71 (61; 80) 68 (53; 79) 0.07
Mean age (tstandard deviation) 69 (£13) 66 (+15)
Distribution by age group (n; %) 0.03*
<18 0;0.0 2;0.2
18-29 2,09 8;0.8
30-39 3;1.4 39;3.8
40-49 10; 4.6 118; 11.6
50-59 30;13.8 156; 15.3
60-69 59;27.1 235;23.0
70-79 61; 28.0 263; 25.8
>80 53;24.3 200; 19.6
Total 218;100.0 1,021; 100.0
Potential CKD-aP-related comorbidities (n; %)
Hyperphosphatemia 150; 68.8 623; 61.0 0.03*
Hyperparathyroidism 102; 46.8 437;42.8 0.3
Anemia 81;37.2 364; 35.7 0.7
Hyperuricemia 36; 16.5 178; 17.4 0.7
Other comorbidities of interest (n; %)
Arterial hypertension 162; 74.3 732;71.7 0.4
Diabetes mellitus 57;26.1 195; 19.1 0.01*
Hypothyroidism 41;18.8 138; 13.5 0.04*
Depression 31;14.2 85;8.3 0.007%*
Coronary artery disease 21;9.6 86; 8.4 0.6
Viral hepatopathies 2;09 5;0.5 0.4

CKD-aP = chronic kidney disease-associated pruritus.
*Differences statistically significant (p-value <0.05) through a chi-square test between distributions for distributions by age, and through a chi-square test
between frequencies for demographics and comorbidities.

TABLE Il - The treatment of CKD-aP within 1 year before and after the index date

CKD-aP-related treatments —-365 days +365 days
Patients; Mean no of Mean DDD Patients; Mean no of Mean DDD
% on CKD-aP packages per patient % on CKD-aP packages per patient
cohort per patient treated cohort per patient treated
(n =218) treated (n =218) treated
Gabapentin 23;10.6 4.7 21.0 20;9.2 5.4 25.5
Antihistamines 108; 49.5 4.6 93.6 122;56.0 4.2 88.2
Ultraviolet light therapy 3,14 2.0 NA 3,14 4.0 NA

At least one CKD-aP-related treatment

127;58.3

142;65.1

Differences between drug dispensations within 365 days before and after the index date were not significant (p-value >0.05) through a chi-square test.
CKD-aP = chronic kidney disease-associated pruritus; DDD = defined daily dose; NA = not available.
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TABLE Il - Healthcare integrated costs per patient on hemodialysis with/without CKD-aP, within 1 year of follow-up

Administrative healthcare database
Specific cost item

CKD-aP patients
n = 218)—cases

Non-CKD-aP patients
(n = 218)—controls

Non-CKD-aP patients
(n=1,021)

Mean cost (€) per capita;
% on total/single
healthcare database*

Mean cost (€) per capita;
% on total/single
healthcare database*

Mean cost (€) per capita;
% on total/single
healthcare database*

Pharmaceuticals 3,667;9.9 2,721; 8.7 3,430; 9.5
CKD-aP-related drugs 20; 0.5 1;0.1 <1;0.0
Other drugs 3,647; 99.5 2,720; 99.9 3,430; 100.0

Hospitalizations 3,590; 9.7 3,129; 10.0 3,640; 10.1
Hemodialysis 2,238;62.3 1,980; 63.3 2,413; 66.3

Local outpatient specialist services 29,809; 80.4 25,437, 81.3 28,917, 80.4
Ultraviolet light therapy <1; 0.0 <1; 0.0 0; 0.0
Hemodialysis 23,239;77.9 19,926; 78.3 22,697;78.4

Bicarbonate hemodialysis with biocompatible 13,763; 46.2 12,187; 47.9 13,565; 46.9
membrane
Other hemodiafiltration 5,465; 18.3 4,890; 19.2 5,296; 18.3
Hemodiafiltration 1,680; 5.6 1,364; 5.4 2,083; 7.2
Hemodiafiltration, limited assistance 1,286; 5.6 745; 2.9 619; 2.1
Acetate and bicarbonate hemodialysis 783; 2.6 548; 2.1 775; 2.7
Hemofiltration 91;0.3 1,0.0 126; 0.4
Hemodialysis — hemofiltration 89; 0.3 88; 0.3 160; 0.5
Acetate and bicarbonate hemodialysis, limited 81;0.3 104;0.4 72;0.2
assistance
Home acetate and bicarbonate hemodialysis 0;0.0 0;0.0 <1; 0.0
Total cost 37,065; 100.0 31,286; 100.0 35,988; 100.0

Differences between mean total costs per case and control were considered significant (p = 0.007) through a Mann-Whitney non-parametric U-test.

CKD-aP = chronic kidney disease-associated pruritus.

*The italic font identifies only the % of the sub-total of a specific item related to each specific administrative healthcare database (i.e., pharmaceuticals, local

outpatient specialist care and hospitalizations).

Discussion

The Italian ReS database of about 5 million inhabitants
per year, from 2015 to 2017, included about 1.2 x 1,000/year
people on acute or chronic hemodialysis. Of those, for the
purposes of our study, only patients on chronic hemodialysis
(i.e., those treated for 22 years) were further selected. This
reduced the annual prevalence to 0.3 x 1000 inhabitants.
People on chronic hemodialysis with CKD-aP were mostly
males and elderly (mean age 69 * 13 years).

Within one previous and follow-up year, antihistamines
were dispensed to about 50% of patients on hemodialysis
with CKD-aP. This study found around 10% (23/218) of the
cohort treated with gabapentin, but no patient received
pregabalin or thalidomide reimbursed by the INHS. Overall,
each patient on hemodialysis with and without CKD-aP has
a similar economic burden for the INHS. Particularly, con-
comitant drugs corresponded with the entire pharmaceutical
expenditure for each subject without CKD-aP, and with 99.5%
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(€3,590/€3,667) for each one with CKD-aP. Interestingly, the
cost analysis showed that high-efficiency dialyses were the
most frequent and expensive choice for the treatment of
CKD-aP, with hemodiafiltration accounting for the highest
cost.

The prevalence is underestimated compared to that
reported by the Italian Registry of Dialysis and Transplantation
(17) (i.e., 0.7 x 1000 inhabitants) for the same period, prob-
ably because, to select patients on chronic hemodialysis
(>2 years), we excluded people with a negative outcome,
who were instead included by the Registry. Moreover, evi-
dence exists on the critical tendency of underreporting pruri-
tus by patients and overlooking it by healthcare professionals
(1,2,9). The DOPPS phase 5 (2012-2015) (2) found from 5% to
20% of hemodialysis patients at least moderately bothered
by pruritus. Nevertheless, the 17.6% (218/1,239) of patients
on chronic hemodialysis for 22 years and potentially affected
by CKD-aP are hard to compare with a scarce and inconsis-
tent literature originating from different data sources (2,18).
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Despite other limitations in the identification criteria (see
“Strengths and limitations” section), demographics were in
line with literature (1,2,9), as well as the prevalence of some
concomitant metabolic disorders (e.g., related to phospho-
rus, ferritin and parathormone) (1-4). This evidence suggests
that the identified cohort can be representative of the real-
world CKD-aP patients, for the purposes of this analysis.
Although this analysis could assess only the recom-
mended pharmacotherapies reimbursed by the INHS and
evaluable through administrative databases, rates of patients
with at least one CKD-aP-recommended therapy (127/218,
58.3% before; 142/218, 65.1% after index date), including
rare UV phototherapy performances, were close to the find-
ings of the DOPPS phase 5, as shown in a recent review (2).
In people on hemodialysis with pruritus: oral and topical anti-
histamines were prescribed as first choice, while gabapentin
or pregabalin were prescribed to <10% of patients. In the ReS
database, since patients with dermatitis or autoimmune dis-
ease potentially treated with antihistamines were excluded,
antihistamine supplies appear to be the greater marker of
CKD-aP in Italy. Whereas although gabapentin is, nowadays,
the only drug worldwide marketed with the highest evidence
against CKD-aP (19), our findings confirm the Italian clinical
practice (2). It is worth explaining that patients treated at
least once during the preceding and following years were not
100% of the cohort, because the therapeutic approach was
analyzed in the previous period separately from the follow-
up. Whereas for the selection, therapies could also be sup-
plied/performed within both 180 days before and after the
index date. The substantial use of high-efficiency dialysis is
consistent with the common stepwise management found in
the DOPPS phase 5, as shown in a recent review (2) namely,
in case of serious pruritus, the dialysis dose is increased
before prescribing medications. Indeed, high-flux hemodialy-
sis, hemodiafiltration with hemoperfusion and high-perme-
ability hemodialysis have shown significant relief of CKD-aP
compared to the conventional hemodialysis (19). At the same
time, the heterogeneous therapeutic approach appears to
be a continuous research of an effective dialysis treatment,
despite the absence of any real improvement evidence (18).

Strengths and limitations

Administrative data represent a large and unselected
community reliably reflecting the real population, with high
accuracy in identifying patients with CKD (20). Nevertheless,
limitations on the exclusive use of administrative data are
several. First of all, given that a specific therapy for CKD-aP
does not exist and the CKD-aP diagnosis is not available, a
proxy had to be used for the identification of the cohort (i.e.,
supply of recommended therapies during 180 days before
and/or after the index date + exclusion of some conditions
frequently causing pruritus and treated by the same thera-
pies (6,7)). Also, the inability to properly identify all the rec-
ommended therapies (e.g., therapies for mineral and bone
disorders and topical treatments are not evaluable through
administrative data (7)) and the INHS reimbursement con-
ditions of antihistamines and gabapentin limit the findings.

HCRU for hemodialysis patients with CKD-aP in Italy

Indeed, the prolonged dispensation of antihistamines is reim-
bursed whether a chronic severe disease (e.g., the excluded
ones) exists or in case of long-term treatment of seasonal
allergic rhino-conjunctivitis (21), which is a condition hard to
identify, but likewise uncommon; whereas gabapentin reim-
bursement is limited to specific neuropathies not including
CKD-aP (22) and to epilepsy, leading to a misclassification.

The absence of out-of-pocket purchase, clinical informa-
tion (e.g., dialysis vintage or dose, renal function) and other
relevant patient characteristics could have contributed to
slightly underestimate the cohort selection, also making it
impossible to carry out some specific analyses. The ReS data-
base still does not link to other databases, such as dialysis
registries, GP’s operating system or those collecting labora-
tory outcomes, and consequently, some patient on hemodi-
alysis with CKD-aP that is assisted by GPs, together with those
whose healthcare is not reimbursed by the INHS, remain
undetected by this study. Moreover, given the absence of
many clinical variables and diagnoses mandatory for the pre-
scription and for reimbursement purposes, only in-hospital
diagnoses can be used for selection and analyses. This prob-
ably led to the inclusion of patients with an excluded disease
on the one hand, and to the underestimation of people with
comorbidities on the other hand. Moreover, the absence of
a full panel of clinical variables has as limitation that a com-
plete propensity score matching could not been performed,
therefore we choose an exact/direct matching method 1:1
based only on the available and most reliable variables, such
as sex, age and local HA of residency.

Finally, costs are slightly underestimated, mostly because
they do not register the out-of-pocket purchase of healthcare
services (e.g., over-the-counter drugs for CKD-aP seem very
frequent (3)) and all indirect costs (e.g., those due to produc-
tivity loss or caregiver support).

The CKD-aP symptom burden is high and needs to be
reduced early. The most updated guidelines (6,7) do not
recommend a clear management, but recent studies and
reviews (2,18,23,24) reported the tendency of a stepwise
approach. Given the lack of an established and effective cure,
the identification of comorbidities is essential to recognize
the potential underlying mechanism and establish an appro-
priate therapeutic strategy.

The cost analysis is crucial for understanding the care
pathway of people on chronic hemodialysis with CKD-aP and
comparing it to that of patients on hemodialysis without pru-
ritus. Our findings prove that the wide use of high-efficiency
hemodialytic strategies was too expensive and should be
delayed in favor of approaches based on strongest evidence,
also following the discovery of an effective treatment (promis-
ing novel therapies, e.g., difelikefalin, are currently approved
by the Food and Drug Administration [FDA] and European
Medicines Agency [EMA] (24)). People on hemodialysis with
CKD-aP still have significant unmet needs. Healthcare policy
makers and payers should take action soliciting researches to
improve treatments, but this effort accomplishes above all
through the awareness of the healthcare professionals and
patients themselves. Indeed, given the poor understanding
of the pathophysiology of CKD-aP and lack of knowledge of
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its long-term outcomes (9), updated guidelines and educa-
tion initiatives for clinicians and patients are deserved. Larger
and higher-quality trials are needed (19), as well.

Conclusions

Even if the identified cohort results are underestimated,
this study highlights some current critical therapeutic strate-
gies in the Italian nephrology settings. The observed wide-
spread antihistamine use in Italy for treating CKD-aP still lacks
enough evidence, whereas the very low use of gabapentin
due to INHS reimbursement criteria was not in line with the
strongest evidence for the CKD-aP treatment at the time
of the analysis. Despite only being descriptive, this direct
cost analysis integrates the very reduced knowledge in the
CKD-aP economic and clinical panorama, and suggests that,
probably, in Italy, high-efficiency hemodialytic therapies are
among the first therapeutic choices leading to a sensitive cost
increase for treating CKD-aP. In conclusion, we suggest that
healthcare policy makers and clinicians would adopt a stron-
ger evidence-based approach to treat CKD-aP, and this might
be a guide to cost offsets, an optimization of the healthcare
budget and better outcomes for patients.
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