Original articles

Verification policies in Croatian medical biochemistry laboratories: a survey of
the practice

Lara Milevoj Kopcinovi¢*'2, Gordana Juricic'3, Adriana Bokuli¢'#, Ines Vukasovic"25, Ivana Celap™2, Helena Cicak"¢, Marija Kocijanic'”,
Marija Milos"8, Mila Lovri¢8101 Marija Siter Kupresanin'6, Snjezana Hrabric Vlah''2, Manuela Miletic'3

"Working group for method verification and validation of the Croatian Society of Medical Biochemistry and Laboratory Medicine and
Croatian Chamber of Medical Biochemists, Zagreb, Croatia

2Department of Clinical Chemistry, Sestre milosrdnice University Hospital Center, Zagreb, Croatia

3Department of Laboratory Diagnostics, General hospital Pula, Pula, Croatia

4Laboratory of Endocrinology, Department of Oncology and Nuclear Medicine, Sestre milosrdnice University Hospital Center, Zagreb,
Croatia

5School of Medicine, Catholic University of Croatia, Zagreb, Croatia

6Department of Medical Laboratory Diagnostics, University Hospital “Sveti Duh”, Zagreb, Croatia

’Department of Laboratory Medicine, Central Laboratory, University Clinic Halle, Halle (Saale), Germany

8Department of Laboratory Diagnostics, University Hospital Centre Zagreb, Zagreb, Croatia

Faculty of Pharmacy, University of Mostar, Mostar, Bosnia and Herzegovina

0Faculty of Pharmacy and Biochemistry, University of Zagreb, Zagreb, Croatia

1School of Medicine, University of Zagreb, Zagreb, Croatia

2Clinical Department of Laboratory Diagnostics, Clinical Hospital Center Rijeka, Rijeka, Croatia

3 aboratory of Medical Biochemistry, Zagreb County Health Center, Velika Gorica, Croatia

*Corresponding author: laramilevoj@gmail.com

Abstract

Introduction: The aim of this study was to screen practices used in verification procedures for methods/analysers among medical biochemistry
laboratories (MBLSs) in Croatia. We hypothesized that these procedures differ widely from laboratory to laboratory and wanted to gather specific data
on steps used in the verification workflow.

Materials and methods: In order to obtain data, an online survey was conducted. The survey, divided in two sections, contained 29 questions and
statements addressing general characteristics and specific steps of the verification workflow of each individual MBL. The survey was disseminated
among managers of all MBLs in Croatia.

Results: A total of 108/196 (55%) laboratories participated in the survey. Forty nine MBLs were excluded from the second part of the survey: 14 have
not implemented verification procedures, and 35 MBLs due to the absence of answers. The most relevant results of the second part of the survey
showed that: 18/59 (0.31) of the responding MBLs have difficulties when defining acceptance criteria, 27/59 (0.46) used the Clinical and Laboratory
Standards Institute protocol for precision estimation; the majority of MBLs used a median of 20 samples for method/analyser comparisons and esti-
mated bias using internal quality control samples; reference intervals provided by external sources are mainly adopted; 60% of MBLs do not include
linearity verification in their protocol and do not use the national document for the estimation of measurement uncertainty.

Condlusions: Heterogeneous verification protocols are routinely utilized across Croatian MBLs which clearly confirms that a national document
might help in the harmonization of verification procedures.
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Introduction

The verification process is an important precondi-
tion in the pursuit to ensure reliable, high quality
laboratory test results and ultimately increase pa-
tient safety. The term verification encompasses
the provision of objective evidence that a meas-
urement procedure/measuring system meets the
manufacturer’s performance requirements (1). As
an essential requirement, it is embedded in the In-
ternational Standard ISO 15189 intended specifi-
cally to guide the management of quality systems
in medical laboratories (2,3).

According to the IVD Medical Device Directive
98/79/EC, manufacturers of in vitro medical devic-
es should perform the validation of measurement
methods/systems marketed in Europe (4). In order
to ensure patient safety and compliance with ISO
15189 accreditation requirements, medical labora-
tories have the responsibility to independently
confirm performance properties stated by the
manufacturer before implementation of an exami-
nation procedure into routine practice (5). Verifica-
tion of performance properties comprises an ap-
propriate design and execution of a series of ex-
periments in order to ensure that the measure-
ment procedure or measuring system meets the
manufacturer’s claims and confirms that it is fit for
the intended use. However, the optimal extent of
the verification procedure (i.e. a detailed descrip-
tion of the procedure with regard to different
measurement methods/measuring systems) appli-
cable for all laboratories, and the mathematical
basis of calculations used are not specified in the
ISO 15189 standard (3,6). The absence of a compre-
hensive guideline that could assist medical labora-
tories in designing and performing each step of
the verification process results in widely different
definitions of local policies for verification purpos-
es. Since locally tailored procedures mainly rely on
individual interpretation of available documents
describing the verification procedural workflow,
they are often inconsistent and not balanced in
terms of heterogeneity of method types, local
technical capabilities, increased workload, costs
and risks.
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Harmonization of verification procedures might
be accomplished by compiling national docu-
ments, taking into account specific aspects and
demands of local laboratories while equilibrating
them within the mandatory requirements of the
ISO 15189 standard (7). Considering that these is-
sues have not been adequately addressed in Croa-
tia, the Croatian Society of Medical Biochemistry
and Laboratory Medicine (CSMBLM) and Croatian
Chamber of Medical Biochemists (CCMB) formed a
Working group for method verification and valida-
tion (WG VV). The specific goals of the WG VV can
be summarized as follows: 1) to identify current
policies and practices used in performing verifica-
tion experiments among medical biochemistry
laboratories (MBLs) in Croatia, 2) to identify main
problems related to the performance of verifica-
tion, and 3) to propose national recommendations
that would facilitate and guide Croatian MBLs
while performing method verification. The ulti-
mate goal is to harmonize verification procedures
on the national level while taking into account the
difficulties encountered in small MBLs as well as
the capacities of large MBLs. Accordingly, we hy-
pothesized that verification procedures performed
in Croatian MBLs differ widely from laboratory to
laboratory. Thus, the aim of this survey was to ac-
complish the first goal of the WG VYV, i.e. to gather
specific data on steps used in the verification
workflow and problems occurring while perform-
ing method verification in Croatian MBLs.

Materials and methods

In order to obtain data on verification procedures
used in Croatia, two rounds of the survey were
conducted using the online survey platform Sur-
veyMonkey (SurveyMonkey Inc., Palo Alto, USA).
First, a pilot survey was sent to 15 randomly cho-
sen managers of MBLs belonging to different
health care settings. The questionnaire contained
16 questions with predefined answers and allowed
comments input. This pilot survey aimed to iden-
tify the appropriateness of the questions asked.
Based on these first results, the members of WG
VV prepared a second questionnaire intended for
the second round of the survey which contained
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29 questions/statements. The second survey was
disseminated among managers of all MBLs in Cro-
atia (N = 196) during February 2019. The managers
were asked to fill in or select one or more of the
proposed responses.

The second survey was divided in two sections.
The first section included questions/statements
on the type of laboratory (i.e. health care setting),
accreditation status and implementation of verifi-
cation procedures. The second section included
detailed questions/statements related to the spe-
cific steps of the verification workflow performed
in each individual MBL which implemented verifi-
cation policies in routine practice.

Statistical analysis

Results are presented as numbers and percentag-
es (when N > 100) or numbers and proportions
(when N < 100).

Results

A total of 108 laboratories participated in the sur-
vey, which represents 55% of MBLs in Croatia. The
general characteristics of the participating MBLs
are presented in Table 1. Most of the surveyed
MBLs (81%) had been supervised by the CCMB,
which mandates the fulfilment of a series of stand-
ards adopted from the ISO 15189. However, to
date, only 10 (9%) of surveyed MBLs are accredited
according to the ISO 15189 standard. In the last ten
years, the majority of the participating MBLs de-
clared to have implemented into routine practice
one of the following: 1) a new analytical system
(104/108, 96%); 2) a new method for an existing ex-
amination procedure (66/108, 61%); 3) a newly im-
plemented examination procedure (76/108, 70%);
4) a new generation assay (63/108, 58%); 5) an as-
say of a different manufacturer (60/108, 56%). Only
one MBL declared none of the above. Fourteen
MBLs (13%) stated not to have implemented verifi-
cation procedures in their routine practice, and
were not surveyed in the second section. The main
reasons for not implementing verification proce-
dures, as stated by the participating MBLs, were
organizational (due to lack of staff or time), ab-
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TaBLE 1. Characteristics of the participating Croatian medical
biochemistry laboratories

Laboratories by health care setting (N = 108) N (%)
Primary health care 57 (53)
Private health care 13(12)
Secondary and tertiary health care 38 (35)
Laboratories by accreditation status

Accredited 10 (9)
Accreditation in process 8(8)
Not accredited 90 (83)
Laboratories supervised by the CCMB

Yes 87 (81)
No 20 (18)
Planned 1(1)
Laboratories implementing verification procedures

Yes 94 (87)
No 14 (13)

Primary health care laboratories comprised those associated
with primary care physicians. Secondary and tertiary health
care laboratories comprised laboratories located in special
hospitals, general hospitals, clinics, clinical hospitals and
clinical hospital centres. CCMB - Croatian Chamber of Medical
Biochemists.

sence of a document harmonizing verification
procedures, lack of economic resources and lack of
availability of the necessary data from the manu-
facturer.

One third (35/94) of the MBLs declaring to imple-
ment verification procedures in the first part of the
survey were excluded from the second part of the
survey due to absence of answers (individual or
all). The results obtained from the remaining labo-
ratories, participating in the second part of the
survey related to minimal verification require-
ments, are summarized in Table 2.

One third of the responding MBLs (18/59, 0.31)
stated to have difficulties when defining accept-
ance criteria in order to assess verification results,
despite the availability of a defined hierarchy of
criteria (8). The most prominent problems linked
to this crucial step of the verification process, as
stated by the responding MBLs, were: a) availabili-
ty of multiple sources of acceptance criteria which
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TaBLE 2. Procedures pertaining to verification workflow used by Croatian medical biochemistry laboratories — minimal performance

characteristics

Question/statement

Answers (N =59)

Yes
(N, proportion)

No
(N, proportion)

Sometimes
(N, proportion)

1. Verification of examination procedures is performed when implementing:*

a new analytical system. 56 (0.95) 3(0.05) NA

a second analytical system identical to the one in routine use. 45 (0.76) 14 (0.24) NA

a new generation assay. 36 (0.61) 23(0.39) NA

a new assay. 54 (0.92) 5(0.08) NA

a new sample type for an existing assay. 35(0.59) 24 (0.41) NA

a different method for an existing assay. 49 (0.83) 10 (0.17) NA
;.)Ijrc:zzzirr;?oz:;geptance criteria for verification results a problem in 18 (0.31) 41 (0.69) NA
3. Acceptance criteria for verification results in your laboratory are defined according to:*

clinical recommendations, depending on the intended use of the 37 (0.63) 22(0.37) NA

result.

available biological variability data. 45 (0.76) 14 (0.24) NA

the manufacturers claims. 42 (0.71) 17 (0.29) NA
4.1s the verification study protocol for each examination documented? 35(0.59) 24 (0.41) NA
speceations of he examintionwere ot teted - 16027 4 073) NA
6. Precision is tested only with commercially available control materials. 38(0.64) 21(0.36) NA
7. Precision is tested with patient’s samples if no commercial control
material with values near the clinical decision making threshold is 32(0.54) 27 (0.46) NA
available.
L e e e O o wes)
9. Does the verification study protocol include bias estimation? 35(0.59) 14 (0.24) 10 (0.17)
10. How is bias estimation performed? **

Using method comparison data with patient samples. 19 (0.42)

Using data from external quality assessment. 25 (0.56)

Using internal quality control sample and its assigned value. 36 (0.80) NA NA

Using certified reference material. 4(0.09)

Using a different lot of calibrator and its “target value”. 7 (0.16)

*Multiple answers allowed. TResponding medical biochemistry laboratories N = 45. NA - not applicable.

may be confusing; b) analytes lacking available bi-
ological criteria; and c) sometimes criteria cannot
be achieved and thus minimal criteria should be
defined.

For precision estimation, 27/59 (0.46) of MBLs used
the Clinical and Laboratory Standards Institute
(CLSI) EP15-A2 protocol - triplicate measurements

Biochem Med (Zagreb) 2022;32(2):020703

of two concentrations daily for five days (9). Five
MBLs perform triplicate measurements of three
concentrations daily for five days, 4 MBLs one
measurement of two concentrations daily for five
days. Two MBLs perform 10 serial measurements
of 3 concentration levels for five days while the re-
maining 21 MBLs declared to use 20 different com-

https://doi.org/10.11613/BM.2022.020703

4



Milevoj Kopcinovic L. et al.

Verification policies in Croatian medical biochemistry laboratories

TasLE 3. Procedures pertaining to verification processes used by Croatian medical biochemistry laboratories — extended perfor-

mance characteristics

Question/statement

Answers (N = 54)

Yes No
(N, proportion) (N, proportion)

1. Describe the Rl verification procedure in your laboratory:**

It is performed for methods with no harmonized Rl according to the CCMB. 25 (0.46) 29 (0.54)

Ict(i:jv‘p;rformed for methods if manufacturer declared Rl differ from those proposed by 13(0.24) 36 (0.66)

Manufacturer declared Rl are implemented. 39(0.72) 16 (0.30)

rAnv;iLaobc;eOI;I:r:c;r?algeer;?rr)lejlc;?it;ne;re implemented (if they are determined with the same 30 (0.55) 20(0.37)
2. Do you estimate limit of blank (LOB)? 2(0.04) 52(0.96)
3. Do you estimate limit of detection (LOD)? 2(0.04) 52 (0.96)
4. Do you estimate limit of quantification (LOQ)? 3(0.06) 51(0.94)
5. Do you evaluate linearity for the declared measuring range? 19 (0.35) 35(0.64)
6. Do you perform diagnostic accuracy study where appropriate? 4(0.07) 50 (0.93)
4. Do you estimate the accuracy of cut-off value where appropriate? 2(0.04) 52 (0.96)
5. Do you estimate measurement uncertainty according to national guidelines? 21(0.39) 33(0.61)
6. If the verification results do not meet the acceptance criteria:*

the method is considered not suitable for routine use. 20 (0.37) 34 (0.64)

the verification protocol is repeated using a new set of the same sample types (e.g.

control samples of different lot or serial number, patient samples derived from different 38(0.72) 16 (0.30)

patients).

the verification protocol is repeated using different sample types (e.g. control samples 30 (0.57) 24(0.44)

instead of patient samples and vice versa)

*Multiple answers allowed. Rl - reference interval. CCMB - Croatian chamber of medical biochemists. TTwo MBL declared not to

perform verification of reference intervals (RI).

binations of replicates, concentration levels and
days used in precision experimental design.

Two questions were related to the specifics of
method comparison protocols used in the MBLs
surveyed. A median of 20 samples (95% confi-
dence interval (Cl): 1-50) is used for method/ana-
lyser comparisons. The declared average time
needed for comparison studies to be completed
was 5 days (95% Cl: 1-30). The majority of the re-
sponding MBLs (18/54, 0.33) use 20 samples in
comparison experiments and need 1-30 days for
sample/data collection. Fifteen MBLs declared to
use 40 or more samples in comparison studies
with a duration of 5-30 days. Eight MBLs use 30
samples through 5-20 days, and 6 MBLs use 10-15
samples through 3-20 days. Seven MBLs stated

https://doi.org/10.11613/BM.2022.020703

that they use 2 or less samples for method com-
parison protocol. As for the suitability of samples
for comparison studies, 37/54 (0.69) MBLs can en-
sure samples with results covering the entire
measuring range, while 13/54 (0.24) MBLs declared
to collaborate with other MBLs in order to be able
to obtain samples with concentrations covering
the measuring range stated by the manufacturer.
A half (27/54, 0.50) of the responding MBLs de-
clared to implement dilution experiments (sam-
ples with high analyte concentrations, near the
upper limit of the measuring range) in order to ob-
tain comparison results.

Table 3 presents the results of the MBLs respond-
ing to the final part of the survey related to the
verification of performance characteristics that

Biochem Med (Zagreb) 2022;32(2):020703
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might be included in a more extended (rigorous)
approach. Out of 35 MBLs not verifying linearity of
the measuring range, ten later stated to perform
linearity verification but not for the entire range
declared by the manufacturer. The most promi-
nent problems encountered when performing a
verification process, according to the participating
MBLs, are: 1) financial issues associated with the
experiment (41/53; 0.77); 2) collection of samples
with concentrations covering the methods’ entire
measuring range (38/53; 0.72); 3) lack of national
guidelines detailing the steps of the verification
process (37/53; 0.70); and 4) lack of a statistical soft-
ware in order to ease the calculations (35/53; 0.66).

Discussion

This survey was conducted in order to screen cur-
rent practices for verification of examination pro-
cedures among Croatian MBLs. Valuable informa-
tion was gathered on specific aspects related to
the verification procedure, and as expected, our
main finding were the heterogeneous verification
protocols used in MBLs across Croatia.

The majority of the responding MBLs were non-ac-
credited primary health care MBLs which is expect-
ed given the high proportion of small MBLs due to
the geographical properties of Croatia and the
non-mandatory requirement for accreditation in
Croatia. Most of the surveyed MBLs have been su-
pervised by the CCMB, which means they have im-
plemented a series of quality standards compiled
according to I1SO 15189. Thus, although not accred-
ited, most MBLs in Croatia implemented a quality
management system based on ISO 15189 which
should include the verification of examination pro-
cedures. However, 13% of surveyed MBLs declared
not to verify examination procedures which is in
contrast to the accreditation encouragement in
Croatia and favourable accreditation trend found
in other members of the European Federation of
Clinical Chemistry and Laboratory medicine (EFLM)
(10). The most prominent reasons for not imple-
menting verification into routine practice were or-
ganizational (technical) and financial; however, the
lack of a national document harmonizing verifica-
tion procedures was also emphasized.

Biochem Med (Zagreb) 2022;32(2):020703

Verification is predominantly performed by most
MBLs when a new analytical system, a new assay
or a different method for an existing assay is im-
plemented. However, about one third of partici-
pating MBLs stated not to perform verification in
situations when a new generation assay or a new
sample type for an existing assay is implemented.
In general, when modifying an examination pro-
cedure after it has been verified, the impact of
such modification on the intended use should be
carefully evaluated (preferably using a risk analysis
approach) (3,7). If the modification is found to be
relevant and potentially affecting the performance
characteristics (as in the case of a new assay or
sample type), a supplemental verification should
be performed (3,7,11).

Furthermore, about 40% of participating MBLs in
the second part of the survey declared not to doc-
ument verification protocols for each examination
procedure and only 27% of MBLs include an expla-
nation if individual specifications are not exam-
ined. It has to be emphasized that a structured
verification report (including the intended use of
the examination procedure, description of the
measurand, experimental plan including relevant
performance characteristics, acceptance criteria,
raw experimental data, concluding remarks and
identity of the investigators) is an important ele-
ment of the verification procedure which allows
traceability of verification results to the require-
ments stated in the standard (7).

Acceptance criteria are defined based on the in-
tended use of the examination procedure and
should be defined prior to the verification experi-
ment (7). The results of our survey show that the
majority of the participating MBLs find defining
acceptance criteria not an issue. Preferred sources
of acceptance criteria are biological variation data,
manufacturer’s claims and, finally, clinical recom-
mendations. However, one third of the responding
MBLs declare defining acceptance criteria an issue,
and identify the availability of multiple sources of
criteria and the lack of biological data as main
problems. The majority of the responding MBLs
find that measurement procedures which do not
meet the predefined verification criteria are not
suitable for implementation into routine practice;

https://doi.org/10.11613/BM.2022.020703
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however they also tend to repeat the verification
process by using either a new set of same samples
or a new set of different samples. Each verification
result that doesn't meet the acceptance criteria
should be observed through risk analysis. It is nec-
essary to verify the probability, severity, and the
meaning of the given result if the method is to be
accepted for routine work. In terms of verification
extent (i.e. which characteristics to verify) and spe-
cific ways how to perform verification (i.e. how to
evaluate each performance characteristic) the ISO
15189 standard is merely a framework (1,7). The re-
sponsibility of determining the extent of verifica-
tion and evaluating the results obtained are left to
laboratory professionals of individual MBLs. This
allows the design of verification experiments that
meet the requirements without becoming too
prescriptive, but at the same time causes great
heterogeneity in terms of experiments performed,
as demonstrated by our results. The majority of
participating MBLs include minimal protocols
when verifying an examination procedure: impre-
cision and bias. Their combination can be used to
assess measurement uncertainty in order to pro-
vide information on the examination’s accuracy (or
lack of it). Imprecision depends on local conditions
and thus must be assessed experimentally (3,7).
Participating MBLs stated that imprecision is pref-
erably tested using commercially available control
materials, and only in their absence using patients’
samples, although patient samples and pooled
patient samples are the best available materials for
imprecision studies (9). Furthermore, the design of
local protocols for imprecision testing varies wide-
ly in participating MBLs potentially affecting the
reliability of repeatability and within-laboratory
imprecision estimates.

The majority of participating MBLs estimate bias
preferably using internal quality control samples
(and their assigned values), followed by using data
from external quality assessment and method
comparison studies using patient samples. The
first approach is invalid for the assessment of bias,
as is the approach of using calibrators of different
lots, declared by 7 participating MBLs. Interesting-
ly, four MBLs declared to use certified reference
materials for estimating bias. For bias estimation,

https://doi.org/10.11613/BM.2022.020703

samples with known “true” concentrations of the
measurand (e.g. reference standards, external
quality survey materials, interlaboratory quality
control programs) are recommended (12,13). How-
ever, due to its practicality, the most common ap-
proach for bias estimation is the comparison pro-
cedure using patient samples. It is important to
keep in mind that this approach implies estima-
tion of difference between the candidate and
comparative measurement procedure and not the
actual bias (13). Only 15 MBLs stated to follow the
CLSI protocol for comparison studies using patient
samples, i.e. a minimum of 40 samples. The major-
ity of MBLs declared to perform a comparison pro-
cedure using less than 30 samples (some reaching
as low as 2 samples) which is unacceptable since it
might seriously affect the soundness of statistical
analysis and jeopardize the confidence of the re-
sults obtained (13). Samples for comparison stud-
ies should be chosen carefully in order to cover
the entire measuring range and to comply with
measurand stability (11,13). If obtaining samples
with concentrations covering the measuring range
is not possible, participating MBLs declare to col-
laborate with other laboratories in order to fulfil
this requirement. However, 81% of the participat-
ing laboratories stated not to verify the stability of
the samples used for comparison studies which
might unnecessarily introduce sample stability as
a variable and compromise the results of the com-
parison study (13).

Although it is not realistic to expect that each lab-
oratory will develop its own RI, the adequacy and
usefulness of available RI from other sources
should be verified in each individual laboratory
(14). Croatian MBLs mainly adopt Rl provided by
three sources: the CCMB, manufacturers and/or
those available from the literature (15). According-
ly, the practice about Rl verification were different
among laboratories. It is expected that the verifi-
cation report contains a conclusion of the Rl to be
applied (e.g., applicability in relation to the meth-
od and/or patient population). If MBLs want to ver-
ify manufacturers or literature’s data, the verifica-
tion procedure is not a time consuming and costly
task for a majority of analytes and may be per-
formed with as few as 20 samples from reference

Biochem Med (Zagreb) 2022;32(2):020703
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individuals or using data from the method com-
parison study (14).

Detection capability estimates are important per-
formance specifications for measurement proce-
dures which need to reflect quantitative reliability
in the low end of the measuring range. The deci-
sion on which estimate to verify (limit of blank
(LOB), limit of detection (LOD) and/or limit of quan-
tification (LOQ)), depends on the particular meas-
urement procedure (16). For example, LOD and
LOQ are important characteristics when extremely
low amounts of the measurand have clinical signif-
icance (disease diagnosis and screening, presence
or absence of substances, etc.). Unfortunately, our
results showed that Croatian MBLs in general do
not implement the estimation of LOB, LOD and
LOQ in their verification protocols.

Linearity is usually provided by manufacturers and
its inclusion in the verification protocol is not man-
datory (3,5,17). About 60% of the responding MBLs
declared not to include this key analytical charac-
teristic in their verification protocol.

A qualitative test gives a binary result, i.e. positive/
negative. Some qualitative tests produce a numer-
ical response/ratio which is translated into a di-
chotomous result by comparison to the corre-
sponding cut-off value. Usually, the manufacturers
provide cut-off concentration values for different
purposes (screening, diagnosis, disease manage-
ment) but sometimes recommend to the labora-
tory the establishment of their own cut-off values
(5,18,19). According to the responses related to the
verification protocols for qualitative test, the ma-
jority of participating MBLs do not implement the
estimation of cut-off values accuracy and evalua-
tion of diagnostic performance characteristics in
their verification protocols. These results are quite
surprising and indicate the urgent need to address
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