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Abstract

Aim: The aim of this study is to analyse possibilities for using data from the National Health
Information system to monitor the epidemiology of non-healing wounds. Hospital stays related
to non-healing wounds (according to ICD-10) in acute and long-term care facilities in the Czech
Republic (2007-2015), medical interventions and causes of death in patients with monitored
diagnosis related to non-healing wounds were analysed. Methods and sample: Retrospective
observational cross-sectional study using routinely collected data from the National Register
of Hospitalized Patients and Information System of Deaths (in Czech: IS ZEM). Monitored diag-
noses (ICD-10): 170.2, E10.5, E11.5, L89, L97, 183.0, 183.2, L03.0, L03.1, L02.3, L02.4. Results: From a total
19,979,081 hospital records per year, we identified 35,824 (50.7%) with the selected diagnosis
related to non-healing wound as a primary diagnosis and 34,785 (49.3%) as a secondary dia-
gnosis. Conclusion: Atherosclerosis of arteries of extremities (170.2) was recorded most frequently.
The least frequently reported diagnosis was ulcer of a lower limb (L97). The most commonly
reported medical intervention during hospitalization varied according to the type of the hospital
(admission) diagnosis. Surgical interventions were reported mostly in hospitalizations with diag-
noses E10.5, E11.5, decubitus ulcer (L89), cutaneous abscess, furuncle and carbuncle of buttock
and limb (L02.3, L02.4). Conservative treatment was performed in diagnoses of varicose veins of
the lower extremities with ulcer (183.0, 183.2) and ulcer of lower limb, not elsewhere classified (L97).
Deaths during hospitalization were reported more often in patients with decubitus ulcers (L89) but
for a different diagnosis and cause of death.
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DATA SOURCES FOR MONITORING OF NON-HEALING WOUNDS IN A NATIONAL HEALTH INFORMATION SYSTEM

Souhrn:

Cil: Cilem studie bylo posoudit moznost vyuziti datovych zdrojl Narodniho informacniho zdravotnického systému k posouzeni epidemiologie
nehojicich se ran. Analyzovany byly hospitaliza¢ni pfipady s diagnézou souvisejici s nehojici se rdnou dle MKN-10 a hodnoceny vykony a pficiny
amrti u pacientl se sledovanou diagnézou. Metodika a soubor: Retrospektivni observacni prafezové studie s vyuzitim dat z Narodniho registru
hospitalizovanych v Ceské republice (2007-2015) a z informac¢niho systému zemrelych (IS ZEM). Sledované diagnézy (MKN-10): 170.2, E10.5, E11.5,
189, L97,183.0, 183.2, L03.0, L03.1, L02.3, L02.4. Viysledky: Z 19 979 081 zdznam( bylo ro¢né identifikovano 35 824 (50,7 %) s vybranou diagnézou
souvisejici s nehojfci se ranou jako hlavnf hospitalizacni diagnézou a 34 785 (49,3 %) hospitalizaci rocné jako vedlejsi diagndzy. Zdvér: Ateroskleréza
koncetinovych tepen byla vykdzana nejcastéji ze sledovanych diagnoz (170.2). Nejméné casto vykazovanou diagnézou byl vied dolnf koncetiny (L97).
Nejcastéji vykazovany vykon za hospitalizace se lisil dle typu hospitalizacni diagnézy. Chirurgické vykony byly vykazovany castéji u hospitalizaci
s diagndézami E10.5, E11.5, dekubitdlni vied (L89), absces a flegmdna (L02.3, L02.4). Konzervativni postupy byly vykazovany u hospitalizaci s diagndzou

varikézni vied (183.0, 183.2) a vied dolni koncetiny (L97). Umrti za hospitalizace bylo vykazano cast&ji u pacient(i s dekubitem (L89), ale pro jinou

diagndézu.

Introduction

Chronic wounds (or, according to the current
terminology, non-healing wounds) include
various types of damage to the skin and tis-
sue integrity. The Wound Healing Society
classifies chronic wounds according to their
aetiology into four categories: pressure ul-
cers, diabetic ulcers, venous ulcers, and arte-
rial insufficiency ulcers [1]. Chronic wounds
used to be defined from a time point of view
as wounds in which the normal healing pro-
cess leading to the anatomic and functio-
nal integrity of tissues within three months
does not occur [2,3]. Unambiguous termi-
nology is far from agreed upon and chronic
wounds are also referred to as non-healing
wounds or hard-to-heal wounds and ul-
cers. Also, the time necessary for classifying
such wounds as chronic varies from 4 weeks
to 3 months and may be even longer [4,5].
Chronic wounds are often referred to as ul-
cers and can be defined as wounds with
a varying depth of skin and tissue damage
in full thickness and with a slow tendency
to heal [6]. Chronic wounds are often a ma-
nifestation of co-morbidity, or multimorbi-
dity and represent the so-called silent epide-
mic, which affects a large part of the world’s
population.

Chronic wounds therefore present a signi-
ficant and often underestimated burden for
an individual, the healthcare system and so-
ciety as a whole [7-9]. Currently, there are no
reliable estimations of the total occurrence
of chronic wounds in the Czech Republic
for various forms of care, types of healthcare
providers and categories of chronic wounds.
However, information about non-healing
wounds is important for planning healthcare
costs, not only with regard to demographic
trends (namely an increasing number of el-
derly people) but also to the occurrence of
diseases caused by lifestyles which result in

the emergence of non-healing of wounds.
Knowledge on the prevalence and inci-
dence of chronic wounds in relation to the
characteristics of the population is impor-
tant both for planning of healthcare and re-
source allocation for such care. Nevertheless,
such information is still not available on the
national and international levels [5]. Nei-
ther in the Czech Republic nor internatio-
nally is there any uniform methodology for
monitoring the occurrence of non-healing
wounds. Most of the monitoring processes
depend on the local know-how of individual
healthcare providers despite the fact that in-
formation on the occurrence of non-healing
wounds and pressure ulcers is considered an
indicator of healthcare quality and contrib-
utes significantly to assessing the cost of such
care (prolonged hospitalization, increased
usage of medication and medical items
necessary for treatment of such complica-
tions, etc.) [10]. It is necessary to emphasize
once more that there is no information da-
tabase in the Czech Republic which would
enable specific monitoring of the occur-
rence of non-healing wounds in patients,
and therefore the National Register of Hos-
pitalised Patients (NRHOSP) was used for the
following analysis. The NRHOSP registers all
patients hospitalized in the Czech Republic.
Patients whose hospitalization ended in the
monitored reference period 2007-2015 were
selected for the analysis. For evaluation of
causes of death in hospitalized patients with
non-healing wounds, data from the Infor-
mation System of Deaths (in Czech: IS ZEM)
were used.

Objectives

The main objective of this retrospective ob-
servational study was to determine what
mandatory and routinely recorded data in
the National Register of Hospitalised Patients

(NRHOSP) can be used to evaluate diag-
noses associated with the occurrence of
non-healing wounds in patients. Further-
more, it is aimed at ascertaining wheth-
er and how hospital stays differ depend-
ing on the individual monitored diagnoses
according to the ICD-10 in both acute and
post-acute inpatient care. We also focused
on what types of medical interventions
are most commonly reported in hospital-
ized patients and what the most common
causes of death are in patients with the se-
lected monitored diagnoses.

Methodology

Data from NRHOSP for the period 2007-2015
were analysed. We included records which re-
ported some of the monitored diagnoses and
where occurrence of non-healing wounds
may be expected (Fig. 1). The following diag-
noses according to ICD-10 were monitored:
[70.2, E10.5, E11.5, L89, L97, 183.0, 183.2, L03.0,
L03.1, L02.3, L024. A statistical analysis of the
data was performed with the use of IBM SPSS
Statistics for Windows, version 22.0.0.1.

Methodology and classification
of hospitalization records related to
the occurence of non-healing wounds
As it follows from the Fig. 1, records of pa-
tients’ hospitalizations with selected diag-
noses according to ICD-10 were included.
Based on an analysis of expert sources, the
diagnoses were chosen so that occurrence
of non-healing wounds can be expected. Pa-
tients were divided into the following groups:
- atherosclerosis of arteries

of extremities - 170.2;
- type 1 and 2 diabetes mellitus with peri-

pheral circulatory complications —

E10.5 E 11.5;
- decubitus ulcer and pressure area —

L.89;
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DATA SOURCES FOR MONITORING OF NON-HEALING WOUNDS IN A NATIONAL HEALTH INFORMATION SYSTEM

The total number of hospitalizations:
NRHOSP data from the period 2007-2015; the data set contains a total of 19,979,081 hospital stays (on average 2,219,898 per year).
35,824 (50.7%) hospitalizations per year

due to the selected diagnoses*
reported as the primary diagnosis of the hospital stay

Total number of hospitalizations per year:

70,609 hospitalizations per year
for the selected diagnoses*
regardless of whether they were reported
as primary or Secondary diagnosis 34,785 (49.3%) hospitalizations per year
—>  due to the selected diagnoses* reported as one of the

secondary diagnosis of the hospital stay

* Selected diagnoses: B main (primary) diagnosis

additional (secondary) diagnosis recorded within the hospital stay

The annual number of cases )
Primary dg. Second.dg.

0 1O,CIJOO 20,(?00 3O,CI)OO 4O,CI)OO 50,(?00 N/year N/year

atherosclerosis of arteries of ext. —170.2 21,641 20,141

DM with per. circulatory compl. — E10.5, E11.5 3,792 10,103
decubitus ulcer and pressure area — L.89 1,223 4,996
varicose veins of low. ext. — 183.0, 183.2 2,556 3,574
cellulitis - L03.0, LO3.1 3179 1,950

cutaneous abscess — 1L02.3, L.02.4 2,425 1,621

ulcer of lower limb — L97 1,362 1,420

Legend: * Selected diagnoses.

E10.5 - type 1 diabetes mellitus with peripheral circulatory complications; E11.5 — type 2 diabetes mellitus with peripheral circulatory
complications; I70.2 — atherosclerosis of arteries of extremities; 183.0 — varicose veins of lower extremities with ulcer; 183.2 — varicose veins
of lower extremities with both ulcer and inflammation; L02.3 — cutaneous abscess, furuncle and carbuncle of buttock; L02.4 — cutaneous
abscess, furuncle and carbuncle of limb; L03.0 - cellulitis of finger and toe; L03.1 - cellulitis of other parts of limb; L89 — decubitus ulcer

and pressure area; L97 — ulcer of lower limb, not elsewhere classified — code of diagnoses in english retrieved from:
http://www.who.int/classifications/icd/en/ cit 2017-07-11.

Fig. 1. Records included in the analysis.

- varicose veins of lower extremities with
ulcer and with both ulcer and inflam-
mation —183.0, 183.2;

- cellulitis of finger and toe and other parts
of limb - L03.0, L03.1;

- cutaneous abscess, furuncle and car-
buncle of buttock and limb - L02.3, L02.4;

- ulcer of lower limb, not elsewhere
classified — L97.

Patients were further classified into diag-
nostic categories based on their primary or
secondary hospitalization diagnosis.

Data source
The analysis is based on in the data that are
managed by the Institute of Health Informa-

tion and Statistics of the Czech Republic (IHIS
CZ), which are collected within the frame-
work of the National Health Information Sys-
tem (NHIS) and the national health registers.

National Register of Hospitalised Pa-
tients (NRHOSP) - is a nationwide popula-
tion register which records all people who
were admitted to inpatient facilities and
whose hospitalization ended during the mo-
nitored period. From the period 2007-2015,
19,979,081 records of hospital stays are avail-
able in the Czech Republic in both acute
and post-acute care. Information System
Deaths (in Czech: IS ZEM) - is the basic
source of information on every death and
includes information recorded on the death
certificate (in Czech: LPZ - List o prohlidce

zemrelého). This certificate is completed by
the doctor, who examined the dead patient.
Besides basic socio-demographic character-
istics, the order of causes leading to death
are recorded (coded according to ICD-10)
and data by the end of 2015 are available.

Limits of the study

A group of diagnoses coded according to
ICD-10 was analysed; in these diagnoses the
occurrence of a wound can be expected.
However, it is not always possible to identify
its occurrence from the data of the NRHOSP.
Therefore, an analysis of diagnoses was also
conducted which may not be defined by all
expert sources as non-healing wounds (L03.0,
L03.1,L02.3,L02.4), but the aim was to ascertain

S10
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Data source: NRHOSP, hospitalization of patients with non-healing wounds in the years 2007-2015 (N = 635,481, N/year = 70,609)
W main (primary) diagnosis
additional (secondary) diagnosis recorded within the hospital stay
Total - non-healing Diabetes mellitus with Atherosclerosis of arteries A Varicose veins of lower
wounds peripheral circulatory of extremities (170.2) extremities (183.0, 183.2)
complications (E10.5, E11.5)
80,000 20,000 1 50,000 8,000 -
£ 60,000 15,000 40,000 6,000 -
< 30,000
o 40,000 10,000 4,000
g 20,000
E 20000 5,000+ 10,000 2,000 -
c
N0 OYO — AN M < 1N N OO —ANM <t 1N N0 OYO — AN < 1N N0 OO — NN < 1N
OO — — — — — — OO — — — — — — OO — — — — — — OO — — — — — —
OO OO0 OO OO OO OO0 OO0 OO OO0 OO0 ool oNoNoNoNoNeNe]
AN NN NN AN NN AN AN AN AN NN NN N AN AN AN AN AN AN AN AN AN NN AN NN AN N
year year year year
Cutaneous abscess, furuncle Cellulitis Decubitus ulcer and Ulcer of lower limb
and carbucle (L02.3, L02.4) (L03.0, L03.1) pressure area (L89) not elsewhere classified (L97)
5,000+ 7,000 10,000 3,500
n 6,000 3,000
4,000+ g 8,000 '
& 5,000 2,500
3000 4,000 6,000 2,000
32,0001 3,000 4,000 1,500+
2,000 1,000
IS 1 ,
5 1,000 1,000 2,000 5004
0+ 0 0 0+
N0 YO — N M < N N QYO — NN < N N0 YO — AN M 1N N0 OO — NN X N
OO D — — — — — — OO O — — — — — — OO — — — — — — COD = — — — — —
[eNeoNoNoNeoNoNoNoNe] [oNeoNeNeoNeoNeoNoNoNe] [ololeNeoNoloNeNeNe] ool oNoNoNoNoNoNe]
NN AN NN AN AN AN AN O AN NN AN NN AN AN NN NN AN AN AN N AN NN AN AN NN AN
year year year year

Fig. 2. Time trends of the number of patients hospitalized with non-healing wounds.

the length of individual hospital stays and in-
terventions reported for the given diagnoses.
The analysis also focused on identification
of typical age categories for such infectious
diseases which are associated with damage to
tissue integrity and with risk of chronicity. Simi-
larly, in hospital stays with reported diagnoses
£10.5 and E11.5, it is not possible to determine
definitively whether a wound occurred in the
patient due to the process of reporting data
in clinical practice. Therefore, we conducted
a complementary analysis in which we con-
centrated firstly on the records of patients
with the diagnosis E10.5/E11.5/E13.5, who si-
multaneously have a recorded code of the
diagnosis L97, namely ulcer of lower limb, not
elsewhere classified (both in the primary or
secondary diagnosis). We identified only 1.2%
of such patient for the whole monitored pe-
riod 2007-2015. During analysis of hospital
records for L97, we identified 6.1% patients
who have simultaneously with the diagnosis
97 also E10.5/E11.5/E13.5 (primary or secon-
dary diagnosis) in the period 2007-2015. An-
other limitation of this study is the form of

data kept in NRHOSP, these data namely con-
tain description of individual hospital episo-
des compiled into so-called hospital stay re-
cords (in Czech: pobytové vety) which may
result in loss of some of the secondary diag-
noses, because according to the current me-
thodology of compiling hospital stay records
these reports must include only five major
secondary diagnoses. However, almost 90%
of hospital stays which were assessed in this
analysis are only “one-episodic” and there-
fore potential loss of data is minimal. We did
not analyse records of hospital stays which
did not report the monitored diagnoses but
in which treatment may have been perfor-
med that was included in the monitored me-
dical interventions (change of dressing, etc.)
This creates a space for a follow-up analysis
of NRHOSP data which will primarily be based
on identifying interventions typical of wound
care.

Results and discussion
From the total of 19,979,081 hospital stays
in the period 2007-2015 (i.e. an average

of 2,219,898 stays per year), we identified
70,609 hospital stays per year for the selec-
ted diagnoses regardless of whether being
reported as primary or secondary ones. Out
of that total number, 35,824 (50.7%) hospi-
tal stays per year for the selected diagnoses
were reported as primary diagnosis, and
34,785 (49.3%) as secondary diagnosis (Fig. 1).

While the diagnosis of atherosclero-
sis of arteries of extremities shows almost
equal distribution between primary diag-
nosis (n = 21,641) and secondary diagnosis
(n = 20,141) and cellulitis of finger and toe
and other parts of limb — L03.0, L03.1 and cu-
taneous abscess, furuncle and carbuncle of
buttock and limb — L02.3, L02.4 occur more
often on the position of primary diagnosis,
the other monitored diagnoses were more
commonly reported as secondary diag-
noses. Recording of individual diagnoses as-
sociated with the occurrence of wounds is
relatively constant in the monitored period
(2007-2015) despite the expected influence
of the gradual introduction and use of the
DRG system and flat-rate payment for medi-

Cesk Slov Neurol N 2017; 80/113 (Suppl 1): S8-517
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DATA SOURCES FOR MONITORING OF NON-HEALING WOUNDS IN A NATIONAL HEALTH INFORMATION SYSTEM

Data source: NRHOSP, hospitalization of patients with non-healing wounds as the primary diagnosis in the years 2007-2015
(N =322,414, N/year = 35,824)
Sex:
100%
3
G 60%
C
ke
2 40%
g " 64.2% 69.2% 68.7% 62.1% 64.8%
S 20% 38.2% 45.7% 46.0%
0% T T T T T T T 1
total DM atherosclerosis varicose veins abscess cellulitis  decubitus ulcer ulcer of low. I.
(E10.5,E11.5)  of ext. (170.2) (183.0,183.2) (L02.3,L02.4)  (L03.0,L03.1) (L89) (L97)
male B female
Age:
S 1004 z z :
g 90+ z z z
T80 | | |
% 70 1 : : :
2 60- | | |
5 %0 | | |
£ 404 : : :
v 30+ : : :
e
= 20 4
©
) 10 1
g 0 : : : : : ; ; ;
total DM atherosclerosis varicose veins abscess cellulitis  decubitus ulcer ulcer of low. .
(E10.5,E11.5)  of ext. (170.2) (183.0,183.2) (L02.3,L02.4)  (L03.0,L03.1) (L89) (L97)
average (£ SD):
male 64 (+13) 66 (+10) 66 (+10) 68 (+14) 51 (21 55 (+20) 63 (+18) 66 (+14)
female 70 (£15) 72 (+12) 72 (£11) 73(+12) 56 (+25) 62 (+23) 76 (£15) 73 (£13)
total 66 (+14) 67 (+£11) 68 (+10) 71 (+13) 53 (+23) 57 (£21) 70 (£18) 70 (£14)
T Mmax ) @ mean
75" percentile
median
25™ percentile
L min.

Fig. 3. Age and sex of patients hospitalized with non-healing wounds (primary diagnosis).

cal treatment (Fig. 2). The only exception we
can observe is an increase in reporting pres-
sure ulcers, especially as a secondary diag-
nosis. In Fig. 3 and 4, the occurrence of do-
cumented diagnoses related to non-healing
wounds according to the sex and age of pa-
tients is depicted. In the total number of
hospital stays in which the monitored dia-
gnoses were either primary or secondary
diagnoses, the number of male patients
is higher. It is apparent that the diagnoses
of varicose veins of lower extremities with
ulcer and inflammation (183.0, 183.2), decubi-

tus ulcer (L89) and ulcer of lower limb (L97)
occur more often in women, and also that
the average age of these patients increases.
The average age of patients with the moni-
tored diagnoses is 66 (+ 13) years for all pa-
tients; for women, it is 64 (+ 13) years and for
men 70 (£ 15) years in the case of the primary
diagnosis. In the case of secondary diagnosis,
the overall average age is higher at 70 (+ 13)
years. It is also higher for women at 74 (+ 13)
years but lower for men at 68 (+ 12) years.
This corresponds to the well-known fact
that non-healing wounds and especially

lower leg ulcers and pressure ulcers are
more common in the so-called vulnerable
(fragile) groups of patients, including the el-
derly patients, patients with stroke, diabe-
tes, dementia and immobile patients or pa-
tients with impaired mobility [10-12]. In their
study, Wicke et al. [13] also stated that the
dramatic increase of the ageing population
related to the demographic trend will lead
toanincrease in the number of patients with
non-healing wounds, because the wound
healing process is negatively influenced
by age.

S12
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Data source: NRHOSP, hospitalization of patients with non-healing wounds as the secondary diagnosis in the years 2007-2015
(N = 313,067, N/year = 34,785)
Sex:
100% -
]
©  60%
C
o
£ 40%
g 58.6% 60.3% 68.8% 633% 64.3% ;
5 20% 378% 42.3% 48.7%
0% : T T T T 7 ]
total DM atherosclerosis varicose veins abscess cellulitis  decubitus ulcer ulcer of low. .
(E10.5,E11.5)  ofext.(170.2)  (183.0,183.2)  (L02.3,1L024)  (L03.0,L03.1) (L89) (L97)
male [ female
Age:
c
S 1004 : : 2 :
8 904 : : : :
2 80 | | | |
X 70 4 : : : :
o . . . .
£ 604 : : : :
o 501 : : : :
£ 40 : : : :
o 301 : : : :
N N
= 20 + :
g 10 - :
© 0 | T T T | | l
total DM atherosclerosis varicose veins abscess cellulitis  decubitus ulcer ulcer of low. .
average (+SD) (E10.5,E11.5)  ofext.(170.2)  (183.0,183.2)  (L02.3,L024)  (L03.0,L03.1) (L89) (L97)
male 68 (+12) 67 (+10) 69 (+10) 69 (+13) 57 (£19) 59 (+18) 70 (£15) 67 (+13)
female 74 (£13) 72 (£1) 74 (£17) 73 (£13) 62 (+22) 65 (+21) 78 (£12) 74 (£13)
total 70 (£13) 69 (+11) 70 (£10) 72 (£13) 59 (+£20) 61 (+20) 75 (+14) 70 (+14)
[ Mmax. ) @ mean
75 percentile
median
25" percentile
_ min.

Fig. 4. Age and sex of patients hospitalized with non-healing wounds (secondary diagnosis).

The place of providing care during
hospitalization in relation to the
type of the reported diagnosis

The majority of patients with a reported
monitored diagnosis are hospitalized in
acute-care departments of hospitals which
are not university hospitals. Of the total of
35,824 hospital stays per year, the monitor-
ed diagnosis was reported as the primary
diagnosis in university hospitals in 22% of
cases, 73% of cases were in other hospi-
tals providing acute care, 4% in hospitals for
long-term and terminally ill patients (here-
inafter LTC except for home care services)

and 2% in other healthcare facilities. As re-
gards the monitored diagnoses reported as
secondary diagnoses (34,785 per year), the
ratio of hospital stays in various facilities is as
follows: university hospitals 18%, other hos-
pitals providing acute care 72%, LTC 6% and
other healthcare facilities 2%. If different spe-
cializations in healthcare are considered, the
most hospital stays are reported in surgical
departments (56% as the primary diagnosis
and 23% as a secondary diagnosis). Inter-
nal medicine departments have the second
highest number of patients with the moni-
tored diagnoses, although the diagnoses as-

sociated with a wound are mostly stated as
secondary (34.2% compared to 18.7% of pri-
mary diagnoses). The third in this order are
departments of nursing care (primary diag-
nosis 9.2%, secondary diagnosis 12.7%). This
order of departments also corresponds to
the occurrence of the most types of mo-
nitored diagnoses. The exceptions are the
diagnoses varicose veins of lower extremi-
ties with ulcer and inflammation (183.0, 183.2)
and ulcer of lower limb, not elsewhere clas-
sified (L97), which are most commonly re-
ported by the departments of dermatove-
nerology as the primary diagnosis (53.1% for

Cesk Slov Neurol N 2017; 80/113 (Suppl 1): S8-S17
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DATA SOURCES FOR MONITORING OF NON-HEALING WOUNDS IN A NATIONAL HEALTH INFORMATION SYSTEM

Tab. 1. Length of hospitalization of patients with non-healing wounds.
Data source: NRHOSP, hospitalization of patients with non-healing wounds in the years 2007-2015
(N =635481, N/year = 70,609) days in ICU (part of acute care)
The total duration of hospitalization and the time of hospitalization in acute care facility for patients W days in acute care facility
with non-healing wounds (as either primary or secondary diagnosis). B days in post-acute care facility
The total time The length of hospitalization in
of hospitalization (days) an acute care inpatient facility (days)
Diagnosis N/year median median % frolm the The mean length
avera;g[;)e t (5i_gsn averz%e  (5th_g5n to';ah time  of hospitalization (days)
+ +
- percentile) - percentile) © st:;p. 0 10 20 30 40
| primary dg. 35824 1554300 8(1,57) 102+£133 6 (0; 33) 65.3 I
tota -
secondary dg. 34,785 169+ 52.1 8(1;62) 90+ 119 6 (0; 28) 53.0 [
decubitus ulcer primary dg. 1,223 343+535 17(2;121) 13.3+£20.7 7 (0; 49) 389 -_
(L89) secondarydg. 4996 314+760 14(2;108) 113£178  7(0;39) 35.8 | I
varicose veins primary dg. 2556 281+485 16(3;97)  134+£138 11(0;33) 476 I
of low. ext. :
(183.0,183.2) secondary dg. 3,574 203 £990 10 (1, 71) 9.7£108 7 (0; 28) 47.8 |
DMwith periph. - iary dg. 3792 239+360 13(2:82) 160+182 11(0;50) 670 I
circ. compl. i
(E10.5, E11.5) secondarydg. 10103 143+268  7(1:52) 95+126  6(0;31) 664 ]
(L97) secondary dg. 1,42 19.8 £43.0 11 (2; 69) 121 £ 139 9 (0; 35) 61.3 '_
cellulitis primary dg. 3179 14.6 £24.3 8(2;49) 11.2£129 7(1;35) 77.0 E_
(L03.0,L03.1) secondary dg. 195  188+272  11(260) 145+162  10(1;43) 771 |
cutaneous abscess  primary dg. 2425 134 +£232 7 (1;46) 103+127 6 (1;34) 76.9 E-
(L02.3,1L02.4) secondarydg. 1621 184276  11(261) 143+161  10(1;44) 78.0  E—
atherosclerosis primary dg. 21,641 119+ 24.] 6(1;42) 84+115 5(1;28) 709 N
of ext. 4
(170.2) secondarydg. 20,141 151+370  8(1;53) 914115 6 (0; 29) 599 -
The group of diagnoses are arranged in descending order according to the average length of hospitalization with non-healing wounds as the
primary diagnosis.

183.0, 183.2 and 54.9% for L97) and by inter-
nal medicine departments as a secondary
diagnosis (15.4% for 183.0, 183.2 and 18.5% for
L97).

Length of hospitalization of patients
with the monitored diagnosis related
to the occurrence of non-healing
wounds

The average length of hospitalization of
all hospital stays and its analysis according
to the various diagnoses is summarized in
Tab. 1. The longest hospital stays are repor-
ted in patients with pressure ulcers, even
though it is one of the least often-recorded
diagnoses from the monitored set. It was
also confirmed that patients with pressure
ulcers spend the highest number of days in
post-acute care beds. The fact that hospitali-

zation of patients with pressure ulcer is twice
as long in post-acute care than in acute care
was confirmed in another study analysing
data from NRHOSP with a particular focus on
the patients with neurological diagnosis [10].
Also, other sources state that pressure ul-
cers are considered to be a possible cause
of prolonged hospitalization [14-16],
which again is related to higher costs
of care.

The most common comorbidities

in patients with the monitored
diagnosis related to the occurrence
of non-healing wounds

Due to their significantly slowed-down pro-
cess of healing, chronic wounds have a great
impact on the health and quality of life of
both patients and their families. They cause

pain and loss of function and mobility, and
lead to development of psychological prob-
lems (depression, fear and anxiety), social
isolation, financial burden, prolonged time
of hospital stay and chronic comorbidity or
even death [8,9,16]. The most common co-
morbidities for all hospital stays regardless
of the type of reported diagnoses and whe-
ther it is the primary or secondary diagnosis
are diseases of the circulatory system, endo-
crine diseases, diseases of nutrition and me-
tabolism, and certain infectious and para-
sitic diseases. Understanding the extent of
various causes, categories and types of com-
plications in patients with chronic wounds
should help to focus on those groups of pa-
tients who will benefit from medical inter-
ventions, timely screenings, prevention and
treatment [18].
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Tab. 2. Medical interventions performed in patients with non-healing wounds.
Data source: NRHOSP, hospitalization of patients with non-healing wounds in the years 2007-2015 (n = 635,481, n/year = 70,609)
Performing selected interventions in patients with non-healing wounds (as primary or secondary diagnosis):
Number and % of hospitalizations with the given intervention per year
Number of
Diagnosis hospitalizations 9241d 51811 51818d 51850 66851
per the year vyou? ” incision V\.IOUT » NPWT/V.A.C. amputation
dressing “small dressing “large
| primary dg. 35,824 107 (0.3%) 1,557 (4.3%) 22 (0.1%) 223 (0.6%) 2,064 (5.8%)
tota
secondary dg. 34,785 84 (0.2%) 520 (1.5%) 16 (0.0%) 106 (0.3%) 405 (1.2%)
DM with per. circ. compl. ~ primary dg. 3,792 19 (0.5%) 191 (5.0%) 2 (0.0%) 48 (1.3%) 568 (15.0%)
(E10.5, E11.5) secondary dg. 10,103 19 (0.2%) 202 (2.0%) 4(0.0%) 46 (0.5%) 394 (3.9%)
: secondary dg. ) .2% 0% .0% 3% 6%
(170.2) dary d 20,141 35 (0.2%) 203 (1.0%) 6 (0.0%) 60 (0.3%) 532 (2.6%)
(183.0,183.2) secondary dg. 3,574 13 (0.4%) 18 (0.5%) 2 (0.1%) 5 (0.1%) 24.(0.7%)
cutaneous abscess prlmary dg 2,425 M (05%) 784 (323%) 3 (01%) 25 (10%) 98 (40%)
(L02.3,L02.4) secondary dg. 1,621 12 (0.7%) 336 (20.7%) 3(0.2%) 28 (1.7%) 120 (7.4%)
cellulitis primary dg. 3,179 15 (0.5%) 434 (13.7%) 3(0.1%) 28 (0.9%) 134 (4.2%)
(LO3.0, L03.1) secondary dg. 195 15 (0.8%) 172 (8.8%) 3(0.2%) 28 (1.5%) 156 (8.0%)
decubitus ulcer primary dg. 1223 9 (0.8%) 30 (24%) 2 (0.2%) 24 (2.0%) 49 (4.0%)
(L89) secondary dg. 4996 24 (0.5%) 40 (0.8%) 6 (0.1%) 24 (0.5%) 115 (2.3%)
ullear aflowe. L primary dg. 1,362 7 (0.5%) 9 (0.6%) 1(0.1%) 18 (1.3%) 27 (2.0%)
(L97) secondary dg. 142 8 (0.6%) 17 (1.2%) 2 (0.2%) 12 (0.8%) 29 (2.0%)
Interventions performed in more than 2.5% of patients hospitalized with non-healing wounds from the given group of diagnoses are highlighted.
09241 - treatment and dressing of the wound, skin and subcutaneous affections of 10-30 cm? 51811 - subcutaneous, pilonidal, intramuscular
abscess or hematoma — incision, drainage; 51818 — treatment and dressing of the wound, skin and subcutaneous affections larger than 30 cm?
66851 — dressing of the wound by VAC method (vacuum assisted closure) based on the controlled vacuum method; 66851 — amputation of long
bone/joint exarticulation — except for the hip joint.

Medical interventions provided

to patients with the monitored
diagnosis related to the occurrence
of non-healing wounds

The most commonly reported medical in-
tervention during hospitalization varied
according to the type of the hospitalisation
diagnosis. Surgical interventions were more
frequent in hospital stays due to type 1 and
2 diabetes mellitus with peripheral circula-
tory complications (E10.5, E11.5), decubitus
ulcer and pressure area (L89), cellulitis of fin-
ger and toe and other parts of limb (L02.3,
L02.4). Conservative treatment was report-
ed in hospital stays due to diagnoses of va-
ricose veins of lower extremities with ulcer
and inflammation (183.0, 183.2) and ulcer of
lower limb, not elsewhere classified (L97)
(Tab. 2). The majority of non-healing wounds
can be treated conservatively unless an ex-
tensive debridement must be performed

or unless the patient is in serious condition
when an intervention of varying degree and
surgical therapeutic intervention are neces-
sary [3,17].In the Czech Republic, the process
of treating non-healing wounds is not regu-
lated by nationally accepted recommended
procedures and interventions. Instead, the
treatment provided is mostly based on the
traditional approach of the given healthcare
provider. The situation is made no easier by
the fact that therapy is performed using se-
parately charged medical devices, and ma-
terials for the so-called moist wound healing
and this type of treatment is not usually re-
ported [10]. The costs for the care provided
are often paid from the financial resources
of the given department or partly by the pa-
tient. In the Czech Republic, studies focused
on the cost-effectiveness of prevention and
treatment of non-healing wounds are still
lacking.

The way of ending a hospital stay
and rehospitalizations of patients
with the monitored diagnosis related
to the occurrence of non-healing
wounds

Non-healing wounds are a common symp-
tom, or a causal consequence of chronic ill-
ness and co-morbidity and are also very fre-
quently the cause of readmission and rehos-
pitalization [6]. Similar conclusions can be
drawn from the data we analysed (Fig. 5).
Most of the monitored hospitalizations
ended by discharging the patient to home
care in their natural social environment (81%
of hospitalizations with primary monitored
diagnosis and 71% secondary monitored
diagnosis per year). Transfer of the patient
to a different facility was recorded in 12% of
cases (n = 4,289) with the main monitored
diagnosis and in 15% of cases (n = 5,139)
with secondary monitored diagnosis. Most
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Data source: NRHOSP, hospitalization of patients with non-healing wounds in the years 2007-2015 (N = 635,481, N/year = 70,609)
The way of ending hospital stay in patients with a non-healing wound (as primary or secondary diagnosis):
ACCORDING TO A GROUP OF DIAGNOSES:
Percentage of hospitalizations (%) Number  30-days
of cases rehospita
(? 2.0 4.0 6IO 8IO 1OIO per year lization*
wotal  primary dg. I P 355 283%
secondary dg. (N G SN 34785 289%
primary dg. 5 5 5 5 5
DM with per. circ. compl. secondary dg. | R 7o o 3792 36.5%
(E105,E11.5)  primary dg. | GG 10703 299%
atherosclerosis of ext. secondary do. NN VPG 2164 296%
(702 primary dg. G A 20141 307%
varicose veins secondary dg. 2,556 20.0%
(183.0,183.2) primary dg. 3,574 25.7%
cutaneous abscess secondary dg. 2425 20.2%
(L02.3,L024)  primary dg. 1,621 279%
cellulitis secondary dg. 3,179 22.9%
(L03.0, L03.1) primary dg. 1,950 29.8%
decubitus ulcer secondary dg. 1,223 33.0%
(L89)  primary dg. 4,996 34.1%
ulcer of low. . secondary dg. 1,362 24.8%
(L97) primary dg. 1,420 30.5%
B discharge to home care/retirement home early discharge from hospital stay
B discharge to social care facilities B death
B tansfer
*Rehospitalizations include all of the following hospital stays initiated within 30 days after the preceding hospitalization (including transfer).

Fig. 5. The way of ending hospital stay and 30-days rehospitalization.

patients (55% in case of primary diagnosis
and 50% in case of secondary diagnosis) are
transferred to acute-care facilities. Transfer to
a facility with follow-up and long-term care
is documented in 29% of patients with pri-
mary monitored diagnosis and 37% with se-
condary diagnosis related to the occurrence
of the wound. If the diagnosis related to the
wound is secondary, in which case we can
assumed that it may be a complication of
the state described by the primary diagnosis
or a result of an exacerbation of the primary
disease, then transfer of the patient is more
common. In 16% and 14% of primary and se-
condary diagnoses related to wounds, resp.,
no records of the location of transfer were
found. Death ended hospitalization in 5% of
cases with primary monitored diagnosis and
in 10% of cases with secondary diagnosis
related to the occurrence of non-healing
wounds. Based on a more detailed analy-
sis depicted in Fig. 5, it is apparent that the
highest percentage of readmissions and re-

hospitalizations occur in the diagnosis type 1
and 2 diabetes mellitus with peripheral cir-
culatory complications (E10.5, E11.5), while se-
cond place is held by the diagnosis decubi-
tus ulcer (L89) and the third position is shared
by atherosclerosis of arteries in extremities
170.2 and ulcer of lower limb, not elsewhere
classified (L97). Compared to other moni-
tored diagnoses, deaths are most frequently
reported for decubitus ulcers. Deaths dur-
ing hospitalization due to decubitus ulcers
(according to the reported cause of death)
were found in 19 patients with L89 as the pri-
mary diagnosis per year (1.5%) and 24 (0.5%)
deaths during hospitalization per year with
the L89 as the secondary diagnosis. As Lo-
zano et al. state, death may be a direct result
of decubitus ulcers; the real global mortality
attributed to decubitus ulcers increased in
2000-2016 to 32.7% [18].

If a different cause of death was report-
ed across the whole monitored set, it was
most commonly chronic ischemic heart

disease (125) regardless of the type of the pri-
mary monitored diagnosis associated with
occurrence of wounds. An exception con-
sists of records of deaths during hospitali-
zation with the diagnosis type 1 and 2 dia-
betes mellitus with peripheral circulatory
complications (E10.5, E11.5), in which the re-
ported cause of death was type 1 and 2 dia-
betes mellitus (E10, E11).

Conclusion

As shown by the analysis of hospital stays,
data from routinely reported information
in the registers of the National Health In-
formation System may be used for compar-
ing records on the occurrence of diagnoses
associated with non-healing wounds. The
main limitation of the analysis, however, is
that from the retrospective data it is impos-
sible to gain information on the time of for-
mation of the skin and tissue damage and
on the number of ulcers. Most of the hospi-
talization records with monitored diagnosis
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associated with occurrence of wounds are
reported by hospitals providing acute care,
mainly in surgical departments and de-
partments of internal medicine (exceptions
are varicose veins of lower extremities with
ulcer and inflammation - 183.0, 183.2, and
ulcer of a lower limb, not elsewhere clas-
sified — L97 which are most commonly re-
ported by dermatovenerologic departments
and where treatment is conservative). The
most common comorbidities in hospitali-
zations with the monitored diagnoses are
diseases of the circulatory system, endo-
crine diseases, diseases of nutrition and
metabolism and certain infectious and pa-
rasitic diseases. In cases where the monitor-
ed diagnosis associated with wounds is se-
condary during a hospitalization, the most
common comorbidities are neoplasms, and
diseases of the digestive and genitourinary
systems. More than half of the hospitaliza-
tions for the monitored diagnoses ended by
transfer to an acute-care facility (55% if re-
ported as a primary diagnosis, 50% as a se-
condary diagnosis). Regardless of the type
of healthcare facility in which the hospita-
lization for the monitored diagnosis took
place, most patients are discharged to home
care (exceptions are LTC — hospitals for long-
-term and terminally ill patients, post-acute
care and hospice). When patients with dif-
ferent types of non-healing wounds die
during hospitalization, another diagnosis is
usually reported as the main cause of death
(most commonly chronic ischemic heart dis-
ease — 125 and atherosclerosis of arteries of

extremities — 170). The analysed data also
show that hospitalization is prolonged in
cases where the monitored diagnosis is re-
ported as a secondary one. Moreover, hos-
pitalizations associated with occurrence of
wounds are commonly ended by a transfer
to acute or post-acute care. The presented
study is the first to summarize information
on hospitalizations due to a diagnosis rela-
ted to non-healing wounds on a national
level in the period 2007-2015 in the Czech
Repubilic.
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