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Abstract

Introduction: Epithelial cells (ECs) are structures regularly observed during urine microscopy analysis. The correct identification of EC subtypes can 
be useful since renal tubular epithelial cells (RTECs) are clinically relevant. We investigate the urinary ECs report and the judgement of its clinical 
importance by Brazilian laboratories.
Materials and methods: A survey with four questions was made available to participants of the Urinalysis External Quality Assessment Program 
(EQAP) from Controllab. Laboratories composed 3 groups: (1) differentiating ECs subtypes: “squamous”, “transitional” and “RTECs”; (2) differentia-
ting ECs subtypes: “squamous” or “non-squamous” cells; (3) without ECs subtype identification. Participants did not necessarily answer to all questi-
ons and the answers were evaluated both within the same laboratory’s category and within different categories of laboratories.
Results: A total of 1336 (94%) laboratories answered the survey; Group 1, 119/140 (85%) reported that ECs differentiation is important to the physi-
cian and 62% want to be evaluated by EQAP, while in Group 3, 455/1110 (41%) reported it is useful to them, however only 25% want be evaluated by 
EQAP. Group 2 laboratories 37/51 (73%) reported that the information is important, but only 13/52 (25%) are interested in an EQAP with differentia-
tion of the 3 ECs subtypes.
Conclusion: Most of the laboratories do not differentiate ECs in the three subtypes, despite the clinical importance of RTECs. Education of laboratory 
staff about the clinical significance of urinary particles should be considered a key priority.
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Introduction

Urine sediment analysis requires proper training, 
equipment, and methodology. The use of auto-
mated systems is becoming more easily available 
to laboratories contributing to an improved work-
flow. However, manual microscopy is still the gold 
standard method and is required for samples that 
present pathological profiles, especially to the 
identification of the different types of urinary casts, 
crystals, and also to properly identify the types of 
cells. External quality assessment programs (EQAP) 
have a central role in laboratories contributing to 

the improvement of the quality of the information 
reported on patient’s test results (1). 

Epithelial cells (ECs) are an important component 
of the urine sediment report and can be normal or 
pathological. The knowledge of the different sub-
types of ECs (squamous, transitional, and renal tu-
bular) and their clinical significance are mandatory 
to professionals dealing with urine microscopy 
analysis; for example, squamous epithelial cells are 
a normal find, however, renal tubular epithelial 
cells (RTEC) are a sign of tubular injury, and can be 
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originated in different parts of the nephron, de-
pending on the site of the injury (2). Another im-
portant point is that ECs quantities furnish differ-
ent information about the clinical picture of the 
patient. Large numbers of squamous ECs are a 
sign of an improperly collected sample, but large 
numbers of RTECs are a sign of acute tubular inju-
ry, sometimes linked to acute kidney injury. Then, 
urinalysis (dipstick and microscopy) can be very 
useful to identify the site of injury, making it possi-
ble to know if there is a glomerular, tubular, or in-
terstitial involvement (2-5).

Most importantly, RTECs are a marker of tubular 
damage and, coupled with RTEC casts and granu-
lar casts, reflect cell death and apoptosis that 
would be associated with more severe renal tubu-
lar injury, and thus worse outcomes. Renal tubular 
epithelial cells are considered a marker of acute 
kidney injury associated with acute tubular necro-
sis (ATN), while deep transitional cells usually indi-
cate severe damage of the uroepithelium which 
covers the urinary excretory system (6,7). It was 
demonstrated the possibility to differentiate pre-
renal acute kidney injury from ATN using a urine 
sediment score based on the quantification of 
RTECs and granular casts (6).

On the other hand, the identification of RTECs and 
the differentiation of RTECs from cells of other 
parts of the urinary tract is sometimes difficult. 
Due to these difficulties, some laboratories choose 
the option to report ECs without making any dis-
tinction between the different cell types (8,9). 

Despite the clinical relevance to report the pres-
ence of RTECs, the knowledge to properly identify 
this particular type of cell in routine urinalysis was 
never addressed in a published work with Brazilian 
laboratories. Also, it is important to evaluate how 
laboratories deal with the “epithelial cell” informa-
tion during their routine work.

To the best of our knowledge, this is the first sur-
vey on how clinical laboratories report ECs during 
routine urinalysis. This brings light to this informa-
tion that shows clinical interest. This paper aimed 
to investigate how Brazilian clinical laboratories re-
port the microscopic findings of urine ECs and 
how they judge their clinical relevance in diagnos-
ing kidney and urinary tract diseases.

Materials and Methods

Study design

A survey with four questions was performed in 
2018, May, to Brazilian laboratories that participate 
in the Urinalysis EQAP from Controllab, a partner 
of Sociedade Brasileira de Patologia Clínica/Me-
dicina Laboratorial. The survey was made available 
to all participants on Controllab’s online system, 
by accessing the form to report the results of 2018, 
May round. The specialists in laboratory medicine 
were asked to provide information (one answer 
per laboratory only) about their laboratory/institu-
tion and the urinalysis routine, the policy for re-
porting the ECs in the laboratory report, and their 
opinion about the clinician knowledge on the dif-
ferent epithelial cells subtypes importance. 

Participants were asked to choose only one of the 
possible answers to each question and the labora-
tories were stratified into three different catego-
ries/Groups, according to the way they report the 
ECs: (a) laboratory reports the three cell subtypes: 
“squamous”; “transitional”; “renal tubular epithelial 
cells”; (b) laboratory reports two cell subtypes: 
“squamous”; “non-squamous”; (c) laboratory re-
ports all epithelial cells in just one category, as “ep-
ithelial cells”. The answers to the questions were 
evaluated both within the same laboratory’s cate-
gory and within different categories of laborato-
ries. Not all laboratories answered all the ques-
tions.

Statistical analysis

Data are presented as counts and percentages. All 
calculations were done in Microsoft Excel 16.0 (Mi-
crosoft, Redmond, USA). 

Results 

A total of 1336/1412 (94%) Brazilian medical labora-
tories responded to the questions of the survey, 
being 1230 Private institutions and 186 Public in-
stitutions, and the expressive majority of them do 
not differentiate the EC subtypes. The questions 
with the respective answers are presented in Ta-
ble 1. 
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Groups 1, 133/139 (96%), and 2, 44/50 (88%) differ-
entiate the urine EC types as their laboratory rou-
tine. Approximately half of laboratories 679/1301 
(52%) reported that to inform the three ECs sub-
types is not an important information to furnish to 
the physician. On the other hand, 492/1161 (42%) 
laboratories from Groups 2 and 3, stated that it is 
an important information, while 664/1161 (57%) 
reported otherwise; up to 6/140 (4%) of laborato-
ries, independently the way they report ECs, stat-
ed that the physicians are not familiar to use this 
kind of information. Instead of this, the major part 
of laboratories that perform ECs differentiation 
stated that informing the three subtypes of ECs is 
useful to the physician.

The majority of laboratories 1124/1306 (86%) per-
form the urine sediment analysis by microscopy, 
without the aid of any kind of automation.

The interest to evaluate the laboratories’ perfor-
mance about the ECs identification was also veri-
fied. In Group 1, the major part of laboratories stat-
ed that the ECs differentiation is important to the 
physician and also reported that it is important to 
participate in EQAP that evaluates the three EC sub-
types. However, In Group 3, 455/1110 (41%) labora-
tories reported that EC differentiation is useful to 
the physician and only 282/1144 (25%) of them are 
interested in being evaluated by EQAP. From Group 
2, 37/51 (73%) stated that the information is impor-

Laboratory category, N (%)

1 -“squamous”; 
“transitional” or “RTEC”

N = 140 

2 - “squamous” or 
“non-squamous”

N = 52

3 - “epitlhelial 
cell”

N = 1144

How do you perform the urine sediment analysis?

a) Microscopic analysis 112 (80) 37 (71) 975 (87)

b) Automated analysis and microscopic review when the 
equipment reports flags 15 (11) 12 (23) 96 (9)

c) Automated analysis (count) and microscopic review 8 (6) 2 (4) 35 (3)

d) Other 5 (3) 1 (2) 8 (1)

In what situation do you inform the different subtypes of epithelial cells?

a) To any sample because it is a standard procedure of the 
laboratory 133 (96) 44 (88) 0*

b) Only when the equipment flags the sample 4 (3) 3 (6) 0*

c) Only when requested by the physician 2 (1) 3 (6) 0*

In your opinion, to inform the 3 subtypes of epithelial cells is useful to the physician?

a) Yes 119 (85) 37 (73) 455 (41)

b) No 15 (11) 12 (23) 652 (59)

c) Other: believe physicians are not familiar to use this kind of 
information 6 (4) 2 (4) 3 (0)

Is your laboratory interested in evaluation of the performance of the correct identification of the different cells subtypes 
by an EQAP?

a) Yes, evaluating the 3 different subtypes 86 (62) 13 (25) 282 (25)

b) No 51 (36) 19 (37) 782 (68)

c) Yes, but evaluating cells only as squamous or 
non-squamous 3 (2) 20 (38) 80 (7)

*Laboratory does not inform different subtypes of cells. Not all laboratories answered all the questions. Analysis is presented within 
the same category of laboratories. ECs – epithelial cells. RTEC – renal epithelial tubular cell. EQAP – external quality assessment 
program. 

Table 1. Summary of the data form questionnaire, according to the ECs reporting group
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tant, but only 13/52 (25%) are interested in an EQAP 
with differentiation of the three ECs subtypes, while 
20/52 (38%) are interested in an EQAP that evalu-
ates the cells in the way they routinely identify, i.e., 
only as “squamous” or “non-squamous”.

Discussion

This study provides an insight into how clinical 
Brazilian laboratories report the microscopic find-
ings of urine ECs, as well as what is their view 
about the clinical relevance of ECs in diagnosing 
kidney and urinary tract diseases.

The results show evidence of the lack of knowl-
edge of laboratory professionals about the differ-
ent types of ECs and their clinical significance since 
the major part of laboratories reported that to in-
form the three subtypes of ECs is not an important 
information to furnish to the physician. The conse-
quence of the lack of knowledge on these types of 
cells clinical significance can potentially lead to im-
proper result reports without relevant informa-
tion, like the presence of RTECs, contributing to 
delay in the diagnosis of important clinical condi-
tions.

Based on the fact that the RTECs are a well-estab-
lished marker of tubular injury that can be identi-
fied in the urine sediment, the opinions reported 
by the major part of Brazilian laboratories are con-
trary to the knowledge available in the literature, 
because the major part of the laboratories from 
Group 3 reported that inform the three ECs sub-
types is not an important information to the physi-
cian (6,7). On the other hand, the major part of lab-
oratories from Group 1 understands the impor-
tance of this information to the physician.

Then, the Brazilian laboratories were asked about 
their interest in EQAP focusing the EC analysis. 
Most laboratories don’t differentiate ECs subtypes 
and reported that it is not useful for the physician 
and has no interest in being evaluated on the 
identification of different cell subtypes using an 
EQAP. Instead of this, the major number of the lab-
oratories from Group 1 are interested in evaluating 
the performance by EQAP, to the correct identifi-
cation of the different ECs subtypes. 

Urine microscopy professional training is a difficult 
task. Quality control programs have a central role 
in the improvement of the knowledge and on the 
continuing education of laboratory professionals. 
External Quality Assessment Program on urinary 
sediment are still rare despite the fact it is manda-
tory for accreditation programs in Laboratory 
Medicine (1). The literature about the EQAP on uri-
nalysis is very few for test strips or analytes of 
quantitative clinical chemistry. More recently, 
studies of EQAP in urine, only dealing with sedi-
ment examinations, were published in the United 
States (US) and some countries of Europe (1). 

External Quality Assessment Programs are an es-
sential tool to assist with the technology, identify 
problems, and to point training needs and it is val-
uable for laboratories, but even more for the ben-
efit of the patients (10,11). Studies have reported 
the importance of continuing education and regu-
latory supervision in contributing to improve the 
performance in EQAP, and to decrease the number 
of errors in urine analysis (12,13). Failing laborato-
ries must analyse the reasons for the failure, report 
the results, and initiate corrective action. Over the 
years, there has been a progressive decline in the 
number of errors, demonstrating that education 
and regulatory oversight are major contributors to 
improved EQAP performance and, by extension, 
patient care (14,15). 

A Northern European experience with 329 partici-
pating laboratories in an EQAP of urine particle 
identifications, based on images, showed the fol-
lowing result to the EC identification: squamous 
EC 92–98%, and small EC 73–83% (minimum and 
maximum of expected or accepted reports). To EC 
identification, abundant squamous ECs were dem-
onstrated together with other smaller transitional 
ECs in the same image. However, the identification 
of smaller ECs was more difficult: only 71% of par-
ticipants reported the expected “transitional EC”, 
an additional 5% generally identified it as “small 
EC” at the basic level, and 4% of participants as 
“atypical EC” that were considered acceptable due 
to degeneration of the particles (13).

Secchiero et al. describe the results obtained in the 
Italian EQAP on urinary sediment with the use of 
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images to supply identification and clinical associ-
ation of urine sediment particles. For the cells, the 
highest rate of correct identification was for squa-
mous EC and dysmorphic erythrocytes (~97%) 
while the lowest were acanthocytes and mac-
rophages (~57%), and intermediate were RTECs 
(~72%). Epithelial cells such as RTECs and transi-
tional cells, both, superficial and deep, were cor-
rectly identified by about 70% of participants. For 
the transitional ECs, the participants observed 
whether they derived from the superficial or deep 
layers of the uroepithelium, a fact that caused sev-
eral partially correct answers (1).

Laboratory professionals need to understand the 
relevance of the information that can be reported, 
independent of the test that is being performed. 
Informing the different EC types can contribute a 
lot to the clinical management of patients espe-
cially when RTECs are observed during routine 
analysis. However, the “Continuing educational ac-
tivities” should also bring out the need for clinician 
orientation by laboratory professionals. The clini-
cal-laboratory interface is becoming appreciated 
as an under-recognized yet vital component of 
quality healthcare delivery in all fields. Without im-
proved clinical knowledge, improving laboratory 
quality can only solve part of diagnostic accuracy 
(16).

This study has some limitations: a) no images of 
different ECs were sent to evaluate the knowledge 
of the laboratory professionals on the correct 
identification of these types of urinary particles; b) 

it is a survey, so, no sample was performed to eval-
uate the technical performance of laboratory pro-
fessionals; c) the work was produced after the ob-
servation that the results obtained with the survey 
were useful to the literature, so, the original survey 
was not planned to be an article originally – it can 
explain some down points of the study design. 

Continuing educational activities conducted dur-
ing the rounds of the EQAP with information of uri-
nary particles, especially, in this case, focusing on 
the different types of ECs and their clinical signifi-
cance could be a contributing addition to the evo-
lution of knowledge about the particles and conse-
quently leading to an improvement of the quality 
of the test reports and professionals’ opinions.

In conclusion, most of the laboratories do not dif-
ferentiate the ECs in the three subtypes, despite 
the importance of RTECs as a marker of renal tubu-
lar injury. Laboratories that already work on a 
higher level of quality information (the minority) 
reporting different ECs subtypes want to be evalu-
ated by EQAP, while those that work with a lower 
level of quality information (not differentiating EC 
subtypes) stated that this information is not useful 
to clinicians and don’t want to be evaluated by 
EQAP. Education of laboratory staff about the clini-
cal significance of urinary particles should be con-
sidered a key priority.
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