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The main goal of this research was to study the geographical distribution of ehrlichiosis (causative
agent: E. canis, E. chaffeensis, E. Ewingii, and other concurrent species) among the dog population
in Georgia. Canine blood samples (n=480) were collected from the 16 private veterinary clinics and
5 animal shelters located in different regions of the country. Samples were tested for E. canis, E.
chaffeensis and E. ewingii specific antibodies using “Canine Rapid Ehrlichia Test Kit” and PCR
techniques. Overall, Ehrlichia spp. prevalence was 23.9% and disease was detected in every region
of the country. The highest prevalence was found in a region encompassing Kvemo Kartli, Shida
kartli, Mtskheta-Tianeti (Central Georgia) 35.4%, 35.1%, and 32.2% respectively. The results of this
study provide the first large scale regional documentation of exposure to Ehrlichia spp. in canine
population, highlighting regional differences in prevalence and providing the basis for heightened
awareness of these emerging vector-borne pathogens by veterinarians and public health agencies.
© 2022 Bull. Georg. Natl. Acad. Sci.
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The genus Ehrlichia consists of tick-transmitted
gram-negative obligate intracellular bacteria from
the order Rickettsia and family Anaplasmataceae
that primarily infect leukocytes [1]. The three most
relevant species found in dogs at this time are E.
canis, E. chaffeensis, and E. ewingii, with E.
chaffeensis having significance as a human
pathogen [2].

The vector for Ehrlichia spp. are the ticks from
the family of Ixodidae (Rhipicephalus sanguineus,
Amblyomma americanum, etc.) which has
worldwide distribution throughout tropical and
temperate climates [3].

Clinical signs of E. canis infection range from
non-specific  (depression, lethargy,
weight loss), to red/purple subcutaneous bleeding,
bleeds, signs  (retinal  he-

anorexia,

nose ocular
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morrhage/Inflammation), and/or neuromuscular
signs (e.g. seizures, balance issues, or pain).
Diagnosis of canine ehrlichiosis can be made by the
observation of infected morulae in macrophages in
blood smears or monocytes in tissue aspirates or
impression smears [4, 5].

With E. chaffeensis infection, clinical signs are
similar to, but often less apparent, than those of
dogs infected with E. canis. Thrombocytopenia is
common, but observations, including
identification of morulae, are not routinely
observed. With E. ewingii, the infection can be mild
or unapparent, however symptomatic, infected
dogs display signs of fever, lethargy, anorexia,
polyarthritis, vomiting, diarrhea, and/or neurologic
signs [3].

After infection Ehrlichia  species
organisms; an acute, sub-acute, or chronic infection
can occur. The acute phase can last from 1 to 4
weeks. Most dogs that are treated appropriately
with antibiotics during the acute phase will recover.
Dogs that are either untreated or inappropriately
treated may clinically recover, but then enter the
subclinical phase for months to years. Dogs that are
persistently infected may spontaneously recover or
develop severe chronic disease. The severity of
chronic ehrlichiosis can vary in severity from mild
to life-threatening [6].

The problem of ehrlichiosis has not been
studied sufficiently in Georgia. Before recently
serious attention has not been drown to the problem
of revealing, treating and preventing the disease,
since ehrlichiosis was considered as rare disease for
the country and only few cases could be connected
to the import from subtropical and tropical
countries. That’s evident for today, climate and
relief features of Georgia highly promote to the
prevalence of the disease among the country.

The only survey of canines in different regions
of Georgia was conducted by Dr. L.Tsitskishvili in
cooperation with veterinarian clinics during the
period 2005-2008. The main goal of the survey was
to reveal high-risk zones for the disease and

other
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determine the ecological and other characteristics
of the zones. Almost all clinics from 10 regions of
the country participated in the study and provided
the requested information on the study subjects.
The study contributed to the understanding of the
disease distribution in the country and now
ehrlichiosis is a well-recognized endemic disease in
this geographical area.

As for the incidence of ehrlichiosis in the people
population of Georgia, it should be underlined that
ehrlichiosis is not subject to mandatory registration
and there are no reliable epidemiological data and
there is no confirmed case of human ehrlichiosis.

Technical Approach and Methodology

Study population and design. The research was
carried out in 16 veterinary clinics and 5 animal
shelters that are currently operating in Georgia. The
number of animals from each clinic included in the
study were determined by its representative status
at regional level.

A cross-sectional study involving one-stage
design was used in the sampling plan. A sampling
frame (with no bias in ordering) containing a list of
animals to be examined each day, with individual
animal identification codes attached to it, was
obtained.

The selection of the animal populations to be
involved in the study was based on stratified
random sampling (strata was defined based on
animal age, sex, brief preliminary health
assessment, and geographic origin).

For each individual animal examined by
veterinarian, the following information relevant to
epidemiological investigation was recorded on a
data sheet: 1) Individual animal identity; 2) Age;
3) Sex; 4) breed; 5) lifestyle; 6) husbandry.

Methods of laboratory research. Blood was
collected from the cephalic vein (5 ml) and stored
in tubes with anticoagulant (e.g., EDT; 2.5 ml) or
in serum separating tube (2.5 ml), and later
processed for molecular and serological analysis.



Prevalence and Geographic Distribution of Ehrlichia spp. Among... 89

Serological test. The commercial “VetScan Canine
Ehrlichia Rapid” and “SNAP 4Dx Plus” tests were
employed for detection of circulating antigen in
serum [7, 8].

Molecular testing. The aim of molecular studies
was to identify Ehrlichia species circulating in
Georgia. Genus-specific gPCR assays have been
validated and applied to detect the 16S rRNA gene
of Ehrlichia species [9, 10].

Data analysis. The prevalence was estimated by
computing the rate (%) of positive cases in
examined animals. The Kruskal-Wallis one-way
ANOVA was used for comparing the disease
prevalence across the regions. All statistical
analyses were conducted in SAS 9.4.

Results. Canine blood samples (n = 480) were
collected from the 16 private veterinary clinics and
5 animal shelters located in different regions of the
country. Samples were tested for E. canis, E.
chaffeensis and E. ewingii specific antibodies using
Canine Rapid Ehrlichia Test Kit and PCR
techniques.

u Ehrlichiosis + HW u Ehrlichiosis + HW + Boreliosis

= Ehrlichiosis + Anaplasmosis u Ehrlichiosis + HW + Anaplasmosis

= Ehrlichiosis

Fig. 1. The percentage correlation of cases complicated
by Co-infections.

The study was conducted between 27/02/2019
and 27/12/2021. During this period, 480 animals
investigated throughout Georgia by
immunoenzymatic method. 115 (23.95%) animals
showed a positive reaction (the Kruskal-Wallis test
of variation showed that p-value is .00172. The

were
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result is significant at p < .01.), all positive cases
were confirmed by PCR test. Among them 73
(63.48%) cases were not complicated by any co-
infection, 32 (27.83%) cases were complicated by
anaplasmosis, 9 (7.48%) cases by dirofilariasis, 1
(0.87%) cases by dirofilariasis and borreliosis, and
1 (0.87%) with dirofilariasis and anaplasmaosis (see
Fig. 1).

Regarding the prevalence of canine ehrlichiosis
according to the regions of Georgia, the cases of the
disease were detected in all regions of the country
and its prevalence varies from 8.8% to 35.48%. The
highest rate was detected in Kvemo Kartli region
22 (35.48%), and the most reliable region is Adjara-
Guria regions, where a total of 3 (8.82%) positive
cases were detected (see Table). See Fig. 2 for
visualization of the prevalence and geographic
distribution of Ehrlichia spp. in dogs in Georgia.

Table. Regional Distribution of Investigated Animals
and Positive Cases of Canine Ehrlichiosis

. # of #9T " Ennlichiosis
Region Invegtlgated Positive totale (%)
animals cases

Achara+Guria” 34 3 8.8235294
Imereti+Racha” 60 9 15
Kakheti 49 10 20.408163
Kvemo Kartli 62 22 35.483871
Miskneta- 31 10 32.258065
Javakheti 26 11.538462
Samegrelo 26 5 19.230769
Shida kartli 37 13 35.135135
Thilisi 155 40 25.806452
Total 480 115 23.958333

* Adjara-Guria and Imereti-Racha regions are considered
jointly.

As we can see on the presented map, the central
regions of Georgia Kvemo Kartli, Shida Kartli, and
Mtskheta-Tianeti are extremely high-risk regions
for the spreading of ehrlichiosis. The prevalence of
canine ehrlichiosis in these regions is 35.48%,
35.13%, and 32.25% respectively.
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Fig. 2. The prevalence and geographic distribution of Ehrlichia spp. in dogs in Georgia.

Conclusion

The study showed that Georgia is an unreliable
country concerning the distribution of ehrlichiosis
and that there is a necessity for further research,
both throughout Georgia and in the South Caucasus
region as a whole.

Considering the zoonotic nature of ehrlichiosis,
it undoubtedly poses a risk for the population of the
South Caucasus. For further research, we consider
it necessary to perform a phylogenetic analysis [11]

Bull. Georg. Natl. Acad. Sci., vol. 16, no. 1, 2022

of Ehrlichia spp. circulating in Georgia, which
allows us to analyze the genetic relationship
between the strains isolated in Georgia and the
strains isolated in other countries and assess the
public risks burden of this disease for the south
Caucasus region.

The work was supported by Shota Rustaveli
National Scientific-Research  Foundation of
Georgia (SRNSFG) [Grant Number FR-18-1391].
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3s@s80560bs s bmggamoms Boboeaermgos

Ehrlichia spp.-l 30935¢09b&H™Md5 05 39MaMsx309e0
393039905 d50eol 3m3wo30sdo LodsGmggermdo

. 303903300, m. gMMm330¢0™, . 333505395, 0. 39349853g",
3. dm3Bagzs”, . 3wMBBaAgS, 9. Lobs0ss

“beagzemols Ggry6980l bs8g6096m-33¢7930000 3960, 080¢robo, bsgs®Gorzgemem
“bsgs®oggerel bomgerol dgo@bgmdol §936096G98505 53509008, 080¢mobo, bsgs@Gorzgemem
9293900655980 bsb3698b 35(989 — 39335005

(Fo60m960e05 535079300 §9360L 3. scrgdbodol Boge)

Fomdmagbomo 33¢g30L dmszstr doBsbl Fs@Mdmopagbos  Lsgsmggmmmdo, dsmemgdol 3m3«)-
530530 gemobomBol Hga0mbsgrmGo 353M3gwgdol dgliffagems (3s0mdfjzgzo sagbdo: E. canis,
E. chaffeensis, E. Ewingii @5 Ubgds sbdbemgdo bsbgmdgdo). dsmemol Lolbgmol bobxgdo (n=480)
3930m30s J394bol bgsslibgs Mgaombdo dwgdstg 16 39Gdm 3939M0bsGMEo 3erobogzowsb s
gbmggwoms 5 0s399s8M0wsb. 600wdgdo 8g0mfjds E. canis, E. chaffeensis s E. ewingii
13930803796 s6GOLbYMWgdDy "Canine Rapid Ehrlichia" @gb@olb 6oghgdolis s "PCR" &gdbozol
259mygbgdom. ULsgHodm xs080, Ehrlichia spp. 360935¢0gb@Gmdsd 8gopobs 23,9%, (P<0,01)
00553500905 399m3¢0bs 39960l yzges MYa0mbTo. y3gemsbg Bsmsmo A93MEIEYds sxgoJloMEs
d39960L  396¢G6 Gguombgddo, Jggdm Jo@owo (35,4%), dos JsGameo (35,1%), dgbgms-
0569m0 (32,2%). Fsmdmagbomo 33emg30L dge9ag00 0dewggs Ehrlichia spp.-ob gdudmbogools
306390 BsHOMANIBHV06 Mga0mbseme gnsligdsl dsmengdol 3m3wmsosdo, bobl wmligsdl
295339900l 3gMAMsx0ME 0530U90vIMYdYOL s Jabol Lsgmdzgwls 39@gMEbsHo s Lybm-
25000996030 X56o330L 1YdBMMOLmZOL, 3950woghmb Jgomo Mmbolidogdgdo 58 gsbgzoms-
99500 ,39JBHMMJOOL“ BoGOMEMdOM J0dEOBIMY 5053IOO 35000gbgd0L A93MEIEgdOL 3Gg-
396300l d0dsMmnvyErgdoom.

Bull. Georg. Natl. Acad. Sci., vol. 16, no. 1, 2022



92 Levan Tsitskishvili, Tengiz Kurashvili, Levan Makaradze...

REFERENCES

1. Little S.E. (2010) Ehrlichiosis and anaplasmosis in dogs and cats. Vet Clin North Am Small Anim Pract., 40(6):
1121-40.

2. Berrada Z.L. & Telford S.R. 3rd. (2009) Burden of tick-borne infections on American companion animals. Top
Companion Anim Med., 24(4): 175-81.

3. Green Craig, E. (2012) Infectious diseases of the dog and cat, 4" edition: 227-259. Athens, Ga: Elsevier.

4. Foglia Manzillo V., Cappiello S., & Oliva G. (2006) Tick-transmitted diseases in dogs: clinicopathological
findings. Parassitologia, 48(1-2): 135-6.

5. Harrus S. & Wane T. (2011) Diagnosis of canine monocytotropic ehrlichiosis (Ehrlichia canis): an overview. Vet
J. 187(3): 292-6.

6. Sainz A., Roura X., Miro G., Estrada-Pena A., Kohn B., Harrus, S. & Solano-Gallego L. (2015) Guidelines for
veterinary practitioners on canine ehrlichiosis and anaplasmosis in Europe. Parasites & Vectors, 8:75.

7. Steven Levy, Andrew J. Rosenfeld (2016) Performance of the Abaxis VetScan, Canine Ehrlichia Rapid Test.
www.abaxis.com/veterinary.

8. IDEXX SNAP® 4Dx® Plus Test provides sensitive and specific detection of tick-borne diseases (2014)
https://www.idexx.se/files/abaxis-anaplasma-accuracy-white-paper.pdf

9. Igbal Z., Chaichanasiriwithaya W., Rikihisa Y. (1994) Comparison of PCR with other tests for early diagnosis of
canine ehrlichiosis. J. Clin. Microbiol., 32: 1658 —-1662.

10. Harrus S., Kenny M., Miara L., Aizenberg I., Waner T., Shaw S. (2004) Comparison of simultaneous splenic
sample PCR with blood sample PCR for diagnosis and treatment of experimental Ehrlichia canis infection.
Antimicrob. Agents Chemother, 48: 4488— 4490.

11. Inokuma H., Brouqui P., Drancourt M., Raoult D. (2001) Citrate synthase gene sequence: a new tool for

phylogenetic analysis and identification of Ehrlichia. J Clin Microbiol., 39: 3031-3039.

Received January, 2022

Bull. Georg. Natl. Acad. Sci., vol. 16, no. 1, 2022


https://www.idexx.se/files/abaxis-anaplasma-accuracy-white-paper.pdf

