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Intestinal parasitosis is highly prevalent
worldwide, being among the main causes of
illness and death in humans. Currently, lab-
oratory diagnosis of the intestinal parasites
is accomplished through manual techni-
cal procedures, mostly developed decades
ago, which justifies the development of more
sensitive and practical techniques. There-
fore, the main objective of this study was to
develop, evaluate, and validate a new para-
sitological technique referred to as TF-Test
Modified, in comparison to three conven-
tional parasitological techniques: TF-Test
Conventional; Rugai, Mattos & Brisola; and
Helm Test/Kato-Katz. For this realization,
we collected stool samples from 457 volun-
teers located in endemic areas of Camp-
inas, São Paulo, Brazil, and statistically
compared the techniques. Intestinal proto-

zoa and helminths were detected qualita-
tively in 42.23% (193/457) of the volunteers
by TF-Test Modified technique, against
36.76% (168/457) by TF-Test Conventional,
5.03% (23/457) by Helm Test/Kato-Katz,
and 4.16% (19/457) by Rugai, Mattos &
Brisola. Furthermore, the new technique
presented “almost perfect kappa” agree-
ment in all evaluated parameters with 95%
(P < 0.05) of estimation. The current study
showed that the TF-Test Modified technique
can be comprehensively used in the diag-
nosis of intestinal protozoa and helminths,
and its greater diagnostic sensitivity should
help improving the quality of laboratory di-
agnosis, population surveys, and control of
intestinal parasites. J. Clin. Lab. Anal.

C© 2015 Wiley Periodicals, Inc.

Key words: TF-Test Modified; parasitological techniques; laboratory diagnosis; parasitol-
ogy; intestinal parasitosis

INTRODUCTION

Intestinal parasitosis (synonym: enteroparasitosis) is
highly prevalent worldwide, present in continents with
tropical, subtropical, and equatorial climates, and has led
annually thousands of individuals to debilitating con-
ditions, or nevertheless, to deaths (1–6). In Brazil, for
more than a century, parasites of humans’ intestinal tract
have become one of the major “public health” prob-
lems, mainly since it is a tropical and developing country,

which enables favorable conditions for the establishment
of these diseases—for example, poor sanitary conditions;
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inadequate housing; and expressive number of malnour-
ished with poor hygiene, mostly children (7, 8). When
present, these parasites imply immense damage to carri-
ers’ health by causing many pathological symptoms such
as intestinal mucosal lesions, diarrhea, and reduced ab-
sorption of liquids and nutrients, which can contribute to
the establishment of organic deficit of both physical and
mental origins (9, 10).

As a way of propagation, the fecal bolus of infected
hosts contains eggs and larvae of helminths, and tropho-
zoites, cysts, oocysts and spores of protozoa, which are
most frequently diagnosed through stool examinations.
For this diagnostic purpose, clinical analysis laboratories,
both public and private, make use of conventional tech-
niques and/or commercial kits that present several par-
asitic concentration principles with elimination of fecal
debris (11–14). However, according to scientific literature
reports, these kits and techniques, as for diagnostic effi-
cacy, are lower than expected (11, 12, 14–16). In order to
overcome these deficiencies, over the last few years, new
parasitological techniques were developed and validated
in order to make enteroparasitosis diagnosis efficient and
practical (12, 14).

In this circumstance, the TF-Test Conventional para-
sitological technique (three fecal tests), created in 2004
with the assistance of the Foundation Research Support
of the State of São Paulo (FAPESP, Proc. 99/06228-4),
has been providing effective and practical enteroparasito-
sis diagnosis for clinical analysis laboratories, especially
by collecting three separate stool samples on alternate
days (day in, day out) and processing them at once with
the laboratory procedure of parasite concentration and
elimination of fecal debris by the principle of centrifugal
sedimentation (11, 14, 16). Throughout these years, the
scientific literature has demonstrated a major diagnostic
efficiency of this technique when compared to other con-
ventional techniques and commercial kits (11, 12, 14–19).

In order to enhance the conventional technique (in this
study called TF-Test Conventional), a new technique was
validated, in 2010, sponsored by University of Campinas
(UNICAMP), and referred to as TF-Test Modified (20).
This new technique introduces three unprecedented tech-
nical/laboratorial principles in its protocol: centrifugal
sedimentation, spontaneous flotation, and spontaneous
sedimentation. Coelho et al. (16), in a study with dogs in
the veterinary parasitology field, demonstrated superior-
ity of 20.63% of diagnostic sensitivity of TF-Test Modi-
fied compared to conventional techniques of Faust et al.,
TF-Test Conventional, Willis, and Direct Examination.

In order to prove the diagnostic effectiveness in hu-
mans, in the present work, which originated the con-
clusion of a master’s degree dissertation project (19),
we developed, evaluated, and validated the new para-
sitological TF-Test Modified technique by comparing it

with the techniques of TF-Test Conventional, which, ac-
cording to the evidence from the literature, demonstrates
high range for enteroparasitosis detection; Rugai, Mat-
tos & Brisola, specific for detection of intestinal nema-
todes larvae; and Helm Test/Kato-Katz (a qualitative–
quantitative kit based on the Kato-Katz technique, man-
ufactured by Institute of Technology in Immunobiolog-
ical - Bio-Manguinhos/Fiocruz, Rio de Janeiro, Brazil),
specific for the detection of five species of Nematoda and
Trematoda classes, according to the scientific literature
(24, 25).

MATERIALS AND METHODS

Volunteers and Study Field

A total of 457 stool samples were obtained in two ways,
in enteroparasitosis endemic areas: (i) from 185 children
aged between 9 months and 7 years, who were enrolled
in two Municipal Elementary Schools (EMEI, in Por-
tuguese) located in the southwestern region of Campinas,
São Paulo, Brazil, and (ii) from 272 individuals aged be-
tween 4 and 72 years, these being users of public Basic
Health Units (UBS, in Portuguese) located in the south
and southeastern regions in the municipality of Camp-
inas, São Paulo, Brazil.

Specimen Collection

In this step, the fecal samples were obtained in accor-
dance with the operational protocols of each parasito-
logical technique, as practiced in public and private lab-
oratories. Thus, the volunteers were instructed to collect
at home three stool samples on alternate days (day in,
day out), not exceeding 10 days. Samples were collected
in TF-Test collector tubes for subsequent laboratory pro-
cessing of TF-Test Conventional and TF-Test Modified
techniques.

For the both other conventional techniques (Rugai,
Mattos & Brisola and Helm Test), at the last collecting day
of the TF-Test tube, one collection was conducted sepa-
rately in a universal container. After performing all col-
lections, the samples were conducted to above-mentioned
municipal sectors (EMEI and UBS), where they were
gathered and sent for processing at two clinical laborato-
ries located at the University of Campinas (UNICAMP):
Laboratory of Parasitology of the Animal Biology De-
partment and Laboratory of Visual Informatics (LIV, in
Portuguese) in Biomedical and Health of the Institute
of Computing. Due to their distinct physical structures,
the same team of researchers had to work in these two
laboratories, processing TF-Test Modified and TF-Test
Conventional in the Laboratory of Visual Informatics,
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and Rugai, Mattos & Brisola and Helm Test/Kato-Katz
in the Laboratory of Parasitology.

Parasitological Techniques

The TF-Test Conventional technique was processed in
laboratory according to the operational protocol defined
in its patent application (INPI PI0104372-2, 2001) (20).
In turn, the processing of the TF-Test Modified technique
followed the operational protocol described in its patent
application (PCT/BR2010/000340, 2010) (21), presented
below.

The collected, homogenized, and preserved fecal mate-
rial delivered to the laboratory had an ethyl acetate based
solvent liquid (CH3COOCH2CH3) added for delipida-
tion and separation of fecal debris, and afterward a cen-
trifugal sedimentation principle was used in the parasito-
logical technique. Soon after, about 600 μl of fecal sus-
pension (sediment plus physiological saline) was obtained
in the appropriate conical tube of the parasitological tech-
nique. This suspension was homogenized and separated
into two parts (tubes) with approximately 300 μl each, for
further laboratory processing.

In the first tube, or process, a spontaneous-flotation
technique was performed to detect protozoan cysts and
light-weight helminth eggs with specific densities inferior
to the reagent solution used in this step, which was zinc
sulfate (ZnSO4) based with specific gravity of 1.17 g/ml.
This reagent solution was added in the tube to establish
a meniscus on the top edge. In this region, a microscope
slide was placed over the meniscus, so that it came in con-
tact with the liquid suspension for a 15-min period. Sub-
sequently, with a reversing sudden movement, the slide
was removed from the tube’s edge and transferred to an
appropriate place. A drop of Lugol-based staining solu-
tion was added to the slide and it was analyzed under a
microscope.

For the second tube, or processing, a spontaneous-
sedimentation technique was performed, with elimina-
tion of fecal debris in order to detect heavy structures,
in other words, with specific densities greater than 1.17
g/ml. To this tube, three drops of a compound solution
(composition = NaOH + NaCl + NaClO + water with
active chlorine content) were added. This new suspension
was homogenized for 30 sec and rested for 5 min. Subse-
quently, 3 ml of 7.5% neutral buffered formalin solution
was added to this medium. This new suspension went
through another homogenization and finally received the
addition of 3 ml of ethyl acetate solvent liquid. A new
homogenization was established, this time vigorously, for
30 sec, and the tube remained still for a 15-min period,
until most of fecal debris floated by specific gravity differ-
ence. The supernatant was carefully removed from top to
bottom, so that a 0.5 ml fecal suspension was left in the

TABLE 1. Number of Parasitic Species Detected in the Study of
457 Individuals by TF-Test Modified and TF-Test Conventional
Parasitological Techniques

Parasitic species
TF-Test
Modified

TF-Test
Conventional

Protozoa
Blastocystis hominis 84 61
Entamoeba coli 35 34
Endolimax nana 42 41
Iodamoeba bütschlii 5 5
Giardia duodenalis 25 25
Entamoeba

histolytica/E. dispar
14 12

Helminths
Ascaris lumbricoides 21 20
Trichuris trichiura 7 5
Ancylostomatidae 12 8
Strongyloides

stercoralis
25 22

Schistosoma mansoni 14 10
Hymenolepis nana 2 1
Enterobius vermicularis 13 8
Taenia spp. 4 4
Total 303 256

tube. Afterward, four drops of saline were added to the
suspension and so all material went through new homog-
enization. Two drops of the suspension were suctioned
and conducted to a microscope slide. Over this material,
a staining Lugol-based solution was added. This stain
solution was prepared with glycerin–water in the propor-
tion of 12 volumes/drops of water (6 volumes of distilled
water to 2 volumes of glycerin—glycerol or propane-1,2,3-
triol—buffered) to 8 volumes/drops of Lugol. Finally, the
slide and coverslip were conducted to microscope for the
second microscopic analysis. Helm Test/Kato-Katz and
Rugai, Mattos & Brisola techniques were performed ac-
cording to their operational protocols (13, 22).

Research Ethics

This study was analyzed and approved by the Research
Ethics Committee of the Faculty of Medical Sciences,
UNICAMP (proc. no. 570/2011), and received the judg-
ment of the Health Municipal Secretary of Campinas on
medical monitoring of positive-diagnosed cases of volun-
teers for intestinal parasites.

RESULTS

Among the stool samples of 457 volunteers, 1,828 tests
were performed by the four parasitological techniques re-
sulting in detection of 14 species, from which six were re-
lated to protozoa and eight related to intestinal helminths
(Tables 1–3). The sum (union) of positive cases of all four
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TABLE 2. Number of Helminths Detected by TF-Test Modified,
TF-Test Conventional, and Helm Test/Kato-Katz Parasitologi-
cal Techniques, Considering Only the Species Detected by Helm
Test/Kato-Katz

Parasitic species
TF-Test
Modified

TF-Test
Conventional

Helm Test/
Kato-Katz

Helminths
Ascaris

lumbricoides
21 20 12

Trichuris trichiura 7 5 1
Ancylostomatidae 12 8 0
Schistosoma

mansoni
14 10 9

Taenia spp. 4 4 1
Total 58 47 23

techniques was 308 parasitic structures, including cysts,
eggs, and larvae. Among them, 303 were identified by TF-
Test Modified, 256 by TF-Test Conventional, 23 by Helm
Test, and 19 by Rugai, Mattos & Brisola technique.

The numbers expressed in Table 1 indicate 98.38%
(303/308) of diagnostic sensitivity for the new TF-Test
Modified technique, against 83.12% (256/308) for TF-
Test Conventional. Considering only the species detected
by the Helm Test/Kato-Katz technique (Table 2), the to-
tal number of infections was 58, resulting in a diagnos-
tic sensitivity of 100% (58/58) for the TF-Test Modified
technique, 81.03% (47/58) for TF-Test Conventional, and
39.66% (23/58) for Helm Test. For the specific qualitative
detection of Schistosoma mansoni eggs, TF-Test Modified
detected 14 individuals with this parasitosis, and Helm
Test detected the eggs in only nine individuals. For the
specific detection of Strongyloides stercoralis larvae, with
26 positive individuals in total, the new technique was
more efficient than Rugai, Mattos & Brisola, detecting six
more parasitic structures: 25 cases for the former against
19 for the latter technique.

In turn, according to Table 3, the new TF-Test Modified
technique identified 42.23% (193/457) of infected volun-
teers, followed by TF-Test Conventional; Helm Test; and
Rugai, Mattos & Brisola techniques, which were able to

detect parasitism in 36.76% (168/457), 5.03% (23/457),
and 4.16% (19/457) of the volunteers, respectively.

When considering the diagnostic accuracy for the detec-
tion of all parasitic species, and the sum of positive cases
of all four techniques as reference, TF-Test Modified ex-
hibited high kappa index (0.975), “almost perfect” degree
of agreement, high concordance index (CI) that ranged
from 0.954 to 0.997 with 95% (P < 0.05) of estimate, and
standard deviation (SD) value of 0.011. The diagnostic ef-
ficacy of TF-Test Conventional showed moderate kappa
index (0.762), a “substantial” degree of agreement, which
ranged from 0.703 to 0.822 with an estimate of 95% (P <

0.05), and SD value of 0.030.
Considering only the species detected by the

Helm Test/Kato-Katz technique (Ascaris lumbricoides,
Trichuris trichiura, Ancylostomatidae, Schistosoma man-
soni, and Taenia spp.) (24, 25), and the sum of positive
cases of these species in all four techniques as reference,
TF-Test Modified showed a high kappa concordance in-
dex (1.000), almost perfect rank, and 95% confidence in-
terval of 1.000—being superior than Helm Test/Kato-
Katz that exhibited a kappa concordance index of 0.534,
moderate rank, 95% confidence interval from 0.403 to
0.666, and SD value of 0.067.

Considering the specific identification of Strongyloides
stercoralis larvae, and the sum of positive cases of this
species in all four techniques as reference, the TF-Test
Modified technique showed a kappa concordance index of
0.979, almost perfect rank, 95% confidence interval from
0.939 to 1.000, and SD value of 0.021—being better than
the Rugai, Mattos & Brisola technique that exhibited a
kappa index of 0.837, almost perfect rank, 95% confidence
interval from 0.718 to 0.955, and SD value of 0.060.

DISCUSSION

The high positive findings rate, 43.33% (198/457), was
certainly due to three basic factors present in this current
study’s regions: population’s poor hygiene conditions, lack
of sanitary service, and inadequate housing. Also, the high
positivity rate can be assigned by the use of a high diag-
nostic efficacy technique (TF-Test Modified).

TABLE 3. Positivity and Type of Infection Recorded in the Study of 457 Individuals by Four Different Parasitological Techniques

Individuals per type of infection

Technique Infected individuals No. Simple Double Triple Multiple

TF-Test Modified 193 105 70 15 3
TF-Test Conventional 168 98 54 14 2
Helm Test/Kato-Katz 23 23 0 0 0
Rugai, Mattos & Brisola 19 19 0 0 0
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Ecological environment provided by the studied re-
gions assuredly has been allowing, through the years, the
perfect propagation of enteroparasitosis among its resi-
dents. Despite the high number of helminth species found
in our study, the protozoa were those that demonstrated
greater intensity of infection in volunteers by eliminat-
ing 209 (67.86%) cystic structures, against 99 (32.14%)
of helminths, when considering the positive results of all
techniques. More than 95% of the samples were collected
and returned correctly to the responsible for municipal
authorities involved in the study, which, regardless of the
social-economic condition, reinforces the conception that
any citizen, exceedingly when well informed, would have
the ability to perform a good stool sample collection, re-
gardless of the recommended number of days and quan-
tity (volume) of sampling. Gomes et al. reached the same
conclusion in a study accomplished with 1,244 individuals
with low purchasing power in four distinct regions of the
state of São Paulo.

Considering the results in a comprehensive and qualita-
tive way, the TF-Test Modified technique was more effec-
tive than TF-Test Conventional in 25 (193 − 168) infected
volunteers. The new technique excelled when compared
to Helm Test/Kato-Katz and Rugai, Mattos & Brisola
in the specific detection of S. mansoni eggs (Table 2) and
S. stercoralis larvae, with five (14) − (9) and six (25) −
(19) more infected volunteers, respectively. These num-
bers demonstrate the high capacity of the new technique
to concentrate parasitic structures.

Moreover, the new technique presented greater number
of parasitological infection type when compared to other
conventional techniques, for monoparasitism (single) and
poliparasitism (double, triple, and multiple, e.g.) cases,
especially by demonstrating broad diagnostic range char-
acteristics. Also, the new technique was able to present
high intensity of infection for intestinal parasites, which
reflected in 98.38% (303/308) of total infection. These
numbers are able to express how an endemic region for
this parasitosis type is compromised when low and mod-
erate diagnostic efficacy techniques are utilized. This re-
inforces the need of using broader techniques, not only
in clinical laboratories’, both public and private, rou-
tine but also in programs of municipal, state, and federal
scope.

The TF-Test Modified technique stood out when com-
pared to TF-Test Conventional for the detection of four
species of protozoa, and obtained the same detection
number for Giardia duodenalis (synonyms: G. lamblia
and G. intestinalis) and Iodamoeba bütschlii (Table 1).
Figure 1 shows a vacuolar shape of the B. hominis par-
asite obtained by TF-Test Modified technique. This test
was able to precisely identify the resistance structures of
this parasite species, by utilizing, in its operational pro-
tocol, neutral formalin preservative solution based liquid

Fig. 1. Image of a vacuolar structure of B. hominis stained with Lugol’s
iodine, indicated by arrow and frame, obtained by the TF-Test Modified
technique in the spontaneous-flotation step, with little fecal debris.

in collection and parasite concentration procedure with
fecal debris elimination.

Currently, B. hominis parasite is considered by some
authors (13, 18, 19) as the most prevalent among human
intestinal protozoan infections, but its finding has become
unusual due to lack of professional microscopy practice to
identify their various structures, which reflects in diagnos-
tic interpretation error. In the laboratory, TF-Test Modi-
fied allowed the preparation of temporary smears stained
with Lugol’s iodine solution, with a high concentration
of this parasite species, and largely free of fecal debris
(Fig. 1). The microscope slide with little fecal debris along
with the parasitic morphology favored the identification
of this species without the use of permanent smears with
specific stains, as suggested by the scientific literature.

Similarly, the same characteristic image was observed
by this new technique for the finding of other protozoa
species, for example, G. duodenalis, E. coli, E. nana, I.
bütschlii, and E. histolytica/E. dispar. The sharpness on
which the protozoa structures were visualized in the im-
age field obtained by the TF-Test Modified technique cer-
tainly has been attributed to spontaneous-flotation stage
utilizing ZnSO4 saturated solution, which was responsible
for the elimination of most fecal debris. It is worth em-
phasizing that excessive fecal debris on a microscope slide
can promote false-negative and/or false-positive results.

For the helminth finding, more precisely to detect eight
parasitic species, the TF-Test Modified demonstrated,
in a qualitative way, diagnostic superiority when com-
pared to TF-Test Conventional, with the detection of 20
more positive cases, and still only equaling with this con-
ventional technique for Taenia spp. eggs concentration,
even though the parasitological stool analysis not being
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Fig. 2. Ancylostomatidae eggs stained with Lugol’s iodine. (A) Egg
obtained by the TF-Test Conventional technique, with 10× objective
magnification. (B) Eggs obtained by the TF-Test Modified technique in
the spontaneous-flotation step with 10× objective magnification.

recommended as a tool for the detection of this parasite
species (Table 1).

From our experience, we observed that many helminth
eggs presented specific densities lower than 1.18 g/ml,
for example: Ascaris lumbricoides (fertile), Ancylostom-
atidae, Hymenolepis nana, and Enterobius vermicularis.
Literature reports that the densities of these eggs may
range from 1.10 to 1.15 g/ml (13) and were obtained in
high concentration by the TF-Test Modified due to the
utilization of spontaneous-flotation step using a zinc sul-
fate saturated solution at 1.17 g/ml (Fig. 2), so as to
overcome TF-Test Conventional in diagnostic efficacy
(Table 1). In a different situation, our studies have also
shown that some helminth species presented specific den-
sities greater than 1.18 g/ml, such as, in cases of A. lum-
bricoides (infertile); Trichuris trichiura, S. mansoni, and

Taenia spp. eggs; and S. stercoralis larvae. In this circum-
stance where the literature estimates that these species-
specific densities might vary from 1.19 to 1.25 g/ml, the
new parasitological technique also demonstrated a qual-
itative diagnostic superiority when compared to TF-Test
Conventional (Table 1) due to the use of spontaneous-
sedimentation stage and a compound solution to elimi-
nate debris and parasitic concentration.

In the qualitative and specific diagnosis assessment of
S. stercoralis larvae, the TF-Test Modified exhibited high
diagnostic sensitivity of 96.15% (25/26), according to
Table 3. The sensitivities demonstrated by the other tech-
niques were 84.15% (22/26) for TF-Test Conventional
and 73.08% (19/26) for the specific technique of Rugai,
Mattos & Brisola. These numbers express the necessity
of utilizing a technique characterized by multiple stool
sample collection and parasitic concentration to detect
S. stercoralis larvae, which have irregular biological cy-
cle for their elimination in feces, so as to resemble with
the disharmonic elimination shown by protozoa of verte-
brate’s intestinal lumen (13).

Figure 3A and B exhibits images of S. stercoralis larvae
obtained by the laboratory processing of two parasitologi-
cal techniques using stool sample from the same volunteer.
We can observe that the specific technique of Rugai, Mat-
tos & Brisola (Fig. 3A) demonstrated an image field with
less fecal debris, although with lower larvae concentra-
tion (nine larvae per field) when compared with TF-Test
Modified technique (more than 40 larvae per field). This
can be explained by the fact that the conventional and
specific technique is performed by a single stool sample
collection and does not contain a centrifugation step to-
ward a higher larvae concentration. The slide obtained
by the new technique exhibited a field with high larvae
concentration and moderate fecal debris (Fig. 3B).

Still in a specific way, an evaluation of qualitative di-
agnosis performance was applied for the recognition of
another parasitic species: S. mansoni (Fig. 4A and B). In
this circumstance, the new TF-Test Modified parasitolog-
ical technique detected four more positive cases than TF-
Test Conventional, and detected five more positive cases
than Helm Test/Kato-Katz (Table 2). These results revel
that the specific and conventional Kato-Katz technique,
despite being widely used in governmental programs, may
be lower than expected in diagnostic efficiency, especially
for lower eggs eliminations by S. mansoni female para-
site, a condition often found in areas of low endemicity
of S. mansoni infection. To reinforce our review, in the
study performed by Berquist et al. (23), in 2009, the au-
thors concluded that the Kato-Katz technique was able
to concentrate nearly 50% of the eggs in endemic regions
with low endemicity characteristic for this parasite. Kongs
et al. (24), in 2001, reached to a similar conclusion in a
study conducted with 1,255 individuals in an endemic
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Fig. 3. S. stercoralis larvae identified by different parasitological tech-
niques and stained with Lugol’s iodine. (A) Larvae detected by Rugai,
Mattos & Brisola with 10× objective magnification. (B) Larvae obtained
by TF-Test Modified in the spontaneous-sedimentation step with 10×
objective magnification.

area for S. mansoni. In this same condition, Luis Rey (25)
refers loss up to two-thirds in stool examinations when
performed by Kato-Katz technique, mainly due to the fact
that this method is capable of processing only about 50
mg of feces in the laboratory. It is worth emphasizing that,
according to the operational protocol, the conventional
and modified TF-Test techniques, individually, are capa-
ble to process about 5 g of feces at once, in other words,
and almost 100 times more fecal material than Kato-Katz
technique. Furthermore, our findings allow us to realize
that depending on the collected stool consistency, for ex-
ample, semi-pasty and/or liquid, with very dark coloring
and overly withered, it can become an obstacle for detec-
tion of S. mansoni eggs by the conventional Kato-Katz
technique.

Fig. 4. Images of S. mansoni eggs. (A) Egg obtained through Kato-
Katz/Helm Test, with 10× objective magnification. (B) Egg obtained
by TF-Test Modified in the spontaneous-sedimentation step, with 10×
objective magnification and stained with Lugol’s iodine.

The TF-Test Modified technique presented high kappa
coefficient and an almost perfect agreement in all qualita-
tive evaluations: demonstrated index of 0.975 for compre-
hensive evaluation; index of 1.000 for the helminth species
detected by Helm Test/Kato-Katz, including S. mansoni
eggs, and index of 0.979 for the specific assessment of S.
stercoralis larvae. In general, the new parasitological TF-
Test Modified technique allowed the finding, with high di-
agnostic efficiency, of all parasitic structures studied, and
presented a remarkably reliable diagnosis, especially when
analyzed comparatively with relevant techniques from lit-
erature, providing a suitable applicability in clinical labo-
ratories’, whether public or private, routine.

The current study leads to the conclusion that among
the four different evaluated parasitological techniques, the
new TF-Test Modified revealed, qualitatively, high diag-
nostic efficacy results, presenting microscopic slides with
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high parasite concentration and lesser quantities of fecal
debris. The modifications added to this new diagnostic
technique provided high diagnostic values, increasing the
sensitivity in 15.26% when compared to the second-best
technique: TF-Test Conventional.

Lastly, the present study demonstrated that the TF-
Test Modified technique can be comprehensively used in
qualitative diagnosis of humans’ intestinal helminths and
protozoa. The gain in diagnostic sensitivity provided by
this new technique should have an estimable contribu-
tion to the laboratorial diagnosis, population surveys, and
intestinal parasites control, in order to reflect on social
contribution.
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nos trópicos ocidentais, fourth edition. São Paulo: Guanabara
Koogan; 2008.

J. Clin. Lab. Anal.

300 de Carvalho et al.




