IN

)

Current Trends on Biotechnology
& Microbiology

DOI: 10.32474/CTBM.2023.03.000170

PUBLISHERS a

&/

ISSN: 2644-1381

Research Article

Feline Leishmaniasis Diagnostic Algorithm

Sandra Lopez Fernandez'*, Carmen Chicharro? Javier Nieto?, Fernando Farifias Guerrero?, Eduardo
Martinez Manzanares!, Encarnacion Clavijo Frutos! and Eugenia Carrillo?

1Department of Microbiology, Faculty of Medicine, University of Malaga, Spain

2Leishmaniasis and Chagas Disease Unit, Centro Nacional de Microbiologia, Instituto de Salud Carlos II1, Spain

3Institute of Clinical Inmunology and Infectious Diseases, Grupo YNMUN Biomedicine, 29018 Malaga, Spain

*Corresponding author: Sandra Lépez Fernandez, Department of Microbiology, Faculty of Medicine, University of Malaga, Spain

Received: & May 29, 2023

Published: & June 21, 2023

Abstract

their work and discover new cases.

Background

One of the main challenges for Veterinary practitioner in
assessing active infection by Leishmania infantum [1] in cats is to
determine what alterations he must find in the tests performed.
Although some parameter of this infection can be extrapolated
to other species such as dogs or Humans [2,3], because natural
resistance of cats to the clinical development and it is provided on
numerous occasions by coinfections and/or underlying diseases,
the study of examination testing can be complicated. Taking as an
example the blood level of eosinophils, it is common in parasite
diseases, and it are described both in humans and in dogs, but
eosinophilia cannot be orientated if the cat is infected by other
parasites or pathogens. Another parameter that exemplifies the
difficulties entailed in Feline leishmaniasis is the interpretation of
neutrophils levels in blood. Main cells dedicated to phagocytosis
(polymorph-nucleated or granulocytes) are Neutrophils, who act
like cellular defence. It is formed in bone marrow where some of
them stay being reserved for future infections showing their nucleus
in crook form while others mature forms with segmented nucleus
go to blood and tissues to fight against pathogens. High level of
neutrophils can be success in hepaticinjury, and liver is target-organ

Feline Leishmaniasis has been underestimated for a long time, but recent studies have shown that cats are susceptible to getting
infected and develop the infection or keep blood-borne pathogen for indeterminate time. Due to this, veterinary practitioner has not
reliable methods available to identifying and diagnosing Leishmaniasis in cats. In this research, more than five hundred cats were
collecting samples from blood, tissues and health checks and all results were studied to develop a diagnostic algorithm to facilitate
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for L. infantum, so high neutrophils and high transaminases in blood
are reason enough to included Leishmaniasis in the differential
diagnosis. But on the other hand, low level of neutrophils in blood
can be caused by retroviral infections in cats like FIV or FeL, for what
neutropenia can hide Leishmaniasis infection if the cat is sick with
FeL or FIV. Due to these difficulties, it becomes necessary look for a
common pattern in cat infected by L. infantum and discover which
abnormalities can be found in clinical or not clinical infections and
compare with results obtained by other diseases sings. This can be
complicated studying out-door cats because they are exposed to
more pathogens that pet cats who live in-door.

Materials and Methods

Assuming that, despite the differences of cats compared with
dogs or Humans, some clinical and analytic disorders derived from
physiopathology of Leishmaniasis infection, that are similar [4-
7] than other species (Th1l or Th2 defense), the cat could follow
a pattern like dog model, a study has been designed to include
all altered variables in Humans or Dogs [8-12]. The statistical
treatment consists in comparing the expected with the observed
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frequencies of each distribution, according to the hypothesis made
before the beginning of the study. Over seven years Samples of 528
cats have been collected from Costa del Sol and Costa Tropical in
South of Spain. All cats were sedated and anesthetized properly.
under aseptic conditions, blood sample were collected from jugular
vein and after putting into EDTA, Li-Heparin and dry tubes for
Hemogram, Biochemical, ionogram, Proteinogram and Serology
(IFAT, Lateral flow). One drop of fresh blood was deposited on a
slide glass for Microscopy.

Results were performance with 3 types of value, -1 for negative
results (e.g., lymphopenia), 0 for physiological or normal results
(e.g., Potassium normal) and 1 for higher physiological level (e.g.,
hypergammaglobulinemia), in this way, frequency values were
particularly useful to calculate. However, other pathogens detected
have only 2 values, 0 (no detected) or 1 (antigen or antibody
detected) (Table 1). Samples from other tissues were collected for

Molecular detection and Microscopy [13,14] observations. Bone
marrow, lymph nodes and spleen samples were collected with FNPA
(Fine-needle puncture-aspiration technique). Bone Marrow from
articulation, Lymph nodes from popliteus or cervical nodes, spleen
with ultrasound-guided aspiration in only 100 subjects (owners or
responses did not authorized the technique in other cats. Samples
from mucous membrane and skin were collected using Deep
technique, mucous membrane from nose and/or lips angle and
skin from peek of ears (common place of sandfly bites). Half of the
subjects were tested with molecular technique (PCR) in all their
tissues. PCR [15,16] tests were done from DNA obtained digesting
the tissues with commercial process Biotools® and amplified with
the protocol LnPCR (nested PCR) which amplified all Leishmania
Spp. Target: Mitochondrial gen- SSUrRNA.

PCR MIX conditions:

Table 1: Other pathogens table. Dat: collection day and number, ID, identification, FEL Feline Leukemia, COR Feline Coronavirus,
CHLA Chlamydia, GIAR giardia Spp. MYC mycoplasma, CAL Feline calicivirus, IC Le Feline Leishmaniasis lateral Flow, IFA Le

Feline leishmaniasis Indirect Immunofluorescence assay.

DAT. ID FEL FIV COR CHLA GIAR MYC CAL ICLe IFA Le
21020401 G1006H 0 1 0 1 1 0 0 0 0
21100402 G1219M 0 1 0 1 0 1 0 1 0
21030401 G579H 0 1 0 1 0 0 0 1 0
21021002 G1006H 0 1 0 1 0 0 0 0 1
21072801 G3275M 0 1 0 0 1 1 0 0 0

R1: 5-GGT TCC TTT CCT GAT TTA CG-3’
AACCTCGGT T- 37

R3: 5°-TCC CAT CGC

R2: 5-GGC CGG TAA AGG CCG AAT AG-37
GGC GCG GTG CTG-3°

R4: 5-AAA GCG

Each sample was fixed over slide glass and stained with Diff-

Quick®. The tissues were kept in NET19 crioprotector buffer, one
copy in Malaga university and other copy in ISCIII. Previously,
all subjects were examined detecting all health parameters and
wrote in the same number code -1, 0, 1. Finally, frequency values
were added in a contingence square pair by pair to calculate the
relationship (chi2) to design the algorithm for diagnoses (Table 2).

Table 2: N population, M, P, R variables value every single subject for each concept. “a” and “b” max. and min. delimit ranges of

values (healthy values). Over “b” value, code is -1, between (ab)

value is = and under “a” value is -1. fi is the frequency and hi is

%frequency.
FRECUENCY FRECUENCY X100
SUBJECT VALUE . o
i 10
Sl
M1, M2..M, (M, <a) -1 ZM}I[—(M1+M2....+Mn)] S x100
Sl
P1,P2..P, (@a<P <b) >0 2, (PL+ P2+t pn) 55100
Sl
R1.R2..R R_b)-1 szl(Rl+R2+---+Rn) thx10O

Frequency %: h=f Nx100

x? :z(fo }.fe)

Chi? was calculate by:

f, observed frequency and f, expected frequency.

Null Hypothesis, no dependent Vs Alternative Hypothesis,
dependent

Example in a contingence table: albumin (ALB) Vs Gamma
globulin (GG): (Table 3)
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Table 3: Example in a contingence table: albumin (ALB) Vs Gamma globulin (GG).

GG=-1 GG=0 GG=1 Columns add
A
ALB =-1 b c Da+b+c
ALB=0 D e f Dd+e+f
ALB=1 G h i Dg+h+i
Rows add Za+d+g Zb+e+h Zc+f+i N
And faced:
2
C,=[Q a+d+g)x(a+b+0)x]() X?< X, There is relationship.
2
C,=ll+eth)x(atb+c)x]() X?>X_There is not relationship.
=[(c+ f+i)x(a+b+)]x10"
C,=ller/+ix( <10 Results

-2

C.,=lla+e+h)x(d+e+F]x]()

(a C1)

(b cz ] [(c C3) ]"..[(i_c9)]

53 G Gy

Check X?c critical chi-square, knowing data are r =3 rows and
a=3 columns, we calculated the degree of freedom k.

k=(r-1)x(a-1) = 4
level of significance: 5%, Confidence: 95, so «=0.05 and P,=0.95

To design and develop the diagnostic algorithm we have
started from Canine and Human main sings and look for similar
disturb in cats. This is what we found (Graphs 1-6) (Figures 1-3):
Here we found that usual dilution limit (1/80) used to diagnose
dogs infected does not work with cats, our Lateral Flow technique
(developing in this moment by Commercial laboratory URANOLAB
®) were positive in 1/20 and 1/40 IFA dilutions, exactly the subjects
with skin nodules PCR or microscopy positives to L. infantum.Main
diagnosis technique was by skin nodules identification, and other
skin injuries like chancres, flaking and breaks. Samples collecting
techniques were deep skin scrapings and fine needle aspiration
cytology (Figure 3).

0963 (FoZ G#0>  Aust

a1 - [

45313+ 0

{ (a1 .-‘.:‘-"

Figure 1: Lateral Flow tests.
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Figure 3: Amastigote forms from the cats shewed in over image.
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Graph 1: Distribution of clinical sings frequency found in infected subjects (Par. Identification or Serological results).
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Graph 2: Frequency PCR/microscopy identification of L. infantum in analyzed tissues.

IFA AND LATERAL FLOW RESULTS
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Graph 3: Lateral Flow (IC) positives (+) and negative (-) results versus IFA (IFI) results.
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Graph 4: Hemogram abnormalities. The observed alterations were anisocytosis, toxic shift in neutrophils, Dohle bodies,
leukocytes degeneration, acanthosis, schistocytes, cytoplasmic vacuolization and Rouleaux formations.
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Graph 5: Representation of the frequencies of the protein fraction from blood with deviation (grey) between high level (red) and
low level (blue) regarding physiological value. 1-PT: Total protein, 2-ALB: Albumin, 3-GT: Total globulins, 4-A/G: Albumin/
Globulin ratio, 5-A1: Globulin alpha 1, 6-A2: Globulin alpha 2, 7-BG: globulin beta, 8-GG: gamma globulin.
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Graph 6: Frequency of main biochemical altered values.

Discussion

The diagnostic approach in cats can begging in two ways.
Firstly, subjects without clinical sings so they are not Leishmaniasis
infection suspect status. They are cats who are in contact with the
parasite and are beginning the defense status (effective defense
or sick) or skin primary status that does not show other sings. In
the other hand, there are cats with clinical sings that can lead to
suspicion Leishmaniasis.

Cats Apparent Healthy

Clinical sings are not evident or are so mild that the owner has
not given importance to them. In this group of subjects, we can see
light cutaneous reactions, chancres, uveitis, and the patient must
be controlled conducting deep scraping of the skin and injuries
and studied with PCR or microscopy techniques. When uveitis
is present without other sings, the differential diagnosis must
include Leishmaniasis. In these cases, we can find positive results
in PCR or microscopy but not serology or analytic alterations, this
therefore does not discount clinical infection. It could mean that the
cats in the early infection. It is impossible to determine the future
evolution in this stage, so the animal must be monitored for the
next weeks and months. On way to make this control is punction of
lymph node and blood test 2 months after to check if the infections
has been controlled or disease progressed. This patient must have

local treatment in the lesioned points and one immunomodulatory
treatment that help its immune system to fight parasites that could
arrive to blood or lymphatic circuit. Cats with uveitis but serological
negative results must be monitored two months after. Other type
of finding can be skin injuries no related by the veterinarian
practitioner with Leishmania spp. But in a laboratorial skin test
(deep scratch, biopsy) Amastigotes can be observed. Other points
must be checked, and complete analysis is the next step to take. We
must be careful with negative results so L. infantum can appears or
not in other places and negative results does not exclude infection.

Eventually, we can find patient who are healthy subjected
to periodic check-ups and the results show compatible with the
disease abnormalities. Next step is serology and look for clinical
sings of infection. European Laboratory are working to develop fast
lateral flow test with semi quantitative serology so cats who live in
endemic areas should be checked every year. For patients in whom
are laboratorial + clinical + serology positive does not need PCR or
other parasite diagnosis this justified systemic treatment. It should
be noted that the presence of other pathogens can impair immune
response so one infected but nod sick cat develops the active
infection or, in the opposite case, cat sick with another disorder is
bitten and infected showing inadequate immune response. Most
common pathogens associated to Leishmaniasis has been retrovirus
(FeL, FIV) but in this researching we found more frequency in the
association L. infantum and Feline Enteric Coronavirus (Graph 7).
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OTHER PATHOGENS FRECUENTLY ASSOCIATED TO LEISHANIASIS (%)

FELINE ENTERIC CORONAVIRUS 14.63
FELINE LEUKEMY 5.7
MYCOPLASMA FELIS 4.75

FELINE CALICIVIRUS 3.61

FELINE INMUNODEFICIENCE 3.23
GIARDIA LAMBLIA 19
CHLAMIDOPHILA FELIS 133

Graphic 7: Other main pathogens found in co-infection with L. infantum (in %).

Sick cats parasite and microscopy identification. It should be noted that
Quantitative serology IFAT technique can show dilutions data 1/20
to 1/80 that can be initial infection or skin form. If the parasite is
found, local treatment must be done and cat be monitored in the

Subjects with weight loss, skin injuries, lymphadenitis,
splenomegaly, gingivitis, mucosal pale, nose injuries, conjunctivitis,
fever, non-regenerative or low-regenerative anemia, should be

. « ” o future, as well IFAT low dilutions results.
considered “suspect cases” and research analytic disturbs also
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