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ABSTRACT

Introduction. Parasitic arthritis is associated with infestation of the patient’s body of parasitic species of worms and pro-
tozoan microorganisms. Now it has been established that parasitic arthritis can be caused by almost any species of these
creatures. The objective of the study was to research the clinical-evolutionary features of cases of parasitic infections asso-
ciated with damage of the osteo-articular system in helminthic pathologies.

Materials and methods. 161 patients were included in the study, which were divided into 3 groups of differentiated
observation by the pathogen of infestation and the clinical variant of parasitic arthritis. The first group (97 patients) con-
sisted of patients with parasitic arthritis associated with echinococcosis infestation, the 2nd (31 patients) - patients with
parasitic arthritis associated with Toxocara canis and the 3rd (33 patients) included subjects with parasitic arthritis asso-
ciated with of Giardia lamblia infestation.

Results and discussion. Echinococcosis was manifested more often by the axial (65.67%) and peripheral (31.34%) clin-
ical forms, while the mixed form was being extremely rare (2.98%) (p < 0.001). The power of connection with the type of
arthritis has reached the degree of statistical significance (p < 0.001). Parasitic arthritis due to Toxocara canis showed an
overwhelming predominance of peripheral forms of joint syndrome (70.96%), with an insignificant share of axial (12.9%)
and mixed form (16.13%) (p < 0.01), with a connection to the peripheral form of parasitic arthritis (p < 0.01). The clinical-
ly developed form of parasitosis caused by Giardia lamblia manifested a predominantly mixed joint syndrome (57.89%),
confirming a predominantly peripheral impairment (36.84%) of the axial (5%) with a statistically significant difference (p
< 0.05), as well as a connection for the mixed-peripheral form of parasitic arthritis (p < 0.05).

Conclusions. Parasitic arthritis is characterized by the diversity of clinical joint manifestations, which fall into 3 clinical
variants: induced by infestation with Echinococcus, Toxocara canis and Giardia lamblia, among which giardiasis correlates
with a more severe clinical course, followed by echinococcosis and toxocariasis. Despite a large number of painful and
inflamed joints that are also associated with an advanced radiological stage of joint damage, parasitic arthritis is character-
ized by a comparatively diminished articular painful syndrome.
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Introduction

Parasitic arthritis is associated with infestation of the
patient’s body of parasitic species of worms and protozoan
microorganisms. Now it has been established that parasitic
arthritis can be caused by almost any species of these crea-
tures. In most situations, they accompany such parasitic
diseases as echinococcosis, taeniasis, schistosomiasis, fila-
riasis, dracunculiasis, etc.

In recent years rheumatologists from all countries attest
to a significant increase in the number of patients with par-
asitic arthritis [1]. According to specialized data, patients
with parasitic arthritis constitute about 7% of the patients
from rheumatology wards, 12% of patients develop a form
of chronic peripheral arthritis and/or damage to the axial
skeleton, which in 29% of cases cause disabilities [1, 2].

Parasitic arthritis can develop by two main mechanisms.
The simplest of them is when the parasite itself or its eggs
reach the joint cavity or surrounding tissues. The second
mechanism is when lesions of the joint are caused by an-
tibodies that are produced to fight the parasite located in
other tissues or organs [3].

Echinococcosis is an anthropozoonosis that is usually
asymptomatic in different mammals that are intermediate
hosts for the parasite. Echinococcosis also affects humans,
sometimes with a fatal outcome. Sensitization of the body
by the products of parasitic metabolism leads to the devel-
opment immediate hypersensitivity reaction and, after this,
delayed type reaction of immunity. A vivid manifestation of
an allergic reaction of an immediate type are eosinophilia
and urticaria because of the outflow of echinococcal fluid,
and in more severe cases (when opening the bladder) - ana-
phylactic shock. In the later stages of the disease, especially
in multiple echinococcosis, immunopathological reactions
play an important role. There are heterogenous clinical
manifestations of echinococcosis and symptoms are deter-
mined by localization, size, multiplicity of invasion, rapid
growth of the echinococcal cyst [4-8].

Another frequent form of helminthiasis widespread in
our country is toxocariasis with a nematode causative agent
of the Anisakidae family of the genus Toxocara. Several spe-
cies of toxocariasis are known, but the most common are
Toxocara canis, a helminth that mainly affects members of
the canine family (dogs, wolves, foxes, arctic foxes, etc.) and
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when the appearance or aggravation of arthritis was preceded by
phenomena of helminthic invasion of at least a month before.
The novelty added by the manuscript to the already published
scientific literature

The presented study demonstrates that parasitic arthritis is char-
acterized by the diversity of clinical joint manifestations, which fall
into 3 clinical variants: induced by infestation with Echinococcus,
Toxocara Canis and Giardia lamblia, of which giardiasis correlates
with a more severe clinical evolution, followed by echinococcosis
and toxocariasis.

Toxocara mystas, a helminth of the feline genus, sometimes
called Toxocara cati. Clinical manifestations of toxocariasis
are determined by the intensity of invasion, the distribution
of larvae in organs and tissues, the frequency of re-inver-
sion and the characteristics of the human immune response
[5-7, 9]. There are several clinical forms of toxocariasis: (1)
visceral; (2) cutaneous and (3) systemic.

Giardiasis is one of the most common protozoal diseas-
es caused by Lamblia intestinalis (Giardia lamblia) (2, 4, 5,
9]. In the clinical manifestations, we can distinguish dif-
ferent lesions of the digestive tract (diarrhea, abdominal
pain, vomiting, lack of appetite), hepatobiliary (dysfunction
of the biliary tract), neurologic (irritability, fatigue, sleep
disturbance, headache, dizziness), allergic manifestations,
weight loss and anemia [3-5, 10, 11]. Hepatobiliary, cardio-
vascular, pulmonary, and musculoskeletal manifestations
are common.

The purpose of the study was to research of the clinic
and evolutional features of the cases of parasitic infections
associated with damage of the osteo-articular system in hel-
minthic pathologies.

Material and methods

In order to achieve the objectives, we have selected a
group of 161 patients with the definite diagnosis of para-
sitic arthritis. The diagnosis was established in two stages
- compliance according to the specific and serological cri-
teria. The first stage included the diagnosis of inflammatory
type of osteoarticular damage using the criteria. The second
stage of diagnosis concerned the compliance with the posi-
tive results of the positive serological or parasitological di-
agnosis.

Patients were treated in the rheumatology and arthrol-
ogy departments of the Timofei Mosneaga Republican Clin-
ical Hospital and rheumatology department of the Saint
Trinity Municipal Clinical Hospital, Chisinau, in the period
2017-2022 - according to the WMA Declaration of Helsinki
with Favorable opinion of the Research Ethics Committee of
Nicolae Testemitanu State University of Medicine and Phar-
macy (No. 88 from 19.06.2018).

Patients were divided into 3 groups depending on the
pathogen and the clinical variant of parasitic arthritis. The
first group (97 patients) consisted of patients with parasitic
arthritis associated with echinococcosis infestation, the 2nd
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(31 patients) - patients with parasitic arthritis associated
with Toxocara cannis and the 3rd (33 patients) included pa-
tients with parasitic arthritis associated with Giardia lam-
blia infestation.

Criteria for inclusion in the study were age 18-70 years;
the presence of parasitic infection; the appearance of symp-
toms of locomotor damage during a positive diagnosis of
parasitic infection; damage to the musculoskeletal system
for the first time (unsolved causes); patient’s agreement
to participate in the research. Exclusion criteria: history of
rheumatic diseases (inflammatory, autoimmune); uncon-
trolled diseases (cardiovascular, hepatic, renal); neoplastic
diseases; mental and cognitive disorders; <18 years or >70
years.

The index f-Tau was determined by applying the statis-
tical method of trenchant analysis of homogeneous evolu-
tionary data over time, with the calculation of the McNe-
mar-Fisher index, which characterizes the rate of approach
of the analyzed values to the ideal range (as an ideal interval
it was considered the minimum and maximum value of the
physiological norm). ANOVA’s correlational factorial anal-
ysis established the degree of interaction between factors
and the percentage share of different (independent) factors
in the source of variation of another factor (dependent) [6-
7]. This test has the advantage that it can compare the val-
ues of several batches at the same time, while the Student
test cannot do so. The data were statistically processed in
the software package STATISTICA 11.0.

Results

As can be seen from Table 1, the average age of the pa-
tients was 47.0+2.1 years, with the average debut of the
disease 4.2+1.3 years, so only patients with chronic par-
asitic arthritis (the course approximately over 1 year)
were included in the study. The joint function was classi-
fied according to the functional class (FC). FC stage I joint
insufficiency was determined in 34.78% of patients, FC
IT - in 49.62% of patients, FC III - in 10.02% of persons
and in 5.59% FC IV was determined. Sacroiliitis stage I
(by Kellgren criteria (1963)), was diagnosed in 44 pa-
tients (27.32%), stage Il - in 97 patients (59.46%), stage
III - in 15 patients (10.1%) and stage IV in 5 (3.1%) pa-
tients. Recurrent bilateral conjunctivitis was detected in
97 (60.24%) patients. In 37 (22.98%) patients, oligoar-
thritis was detected, in 124 patients (77%) polyarthritis
was present. Enthesopathy of the knee, hip, elbows, plants,
spine was present in 141 (87.57%) patients, calcaneal
spur 41 (25.46%) patients.

All patients were divided into three groups, depending
on the infestation agents detected. Parasitic arthritis is cer-
tain in the event that the appearance or aggravation of ar-
thritis was preceded by an episode of helminthic invasion
at least a month before. Parasitic arthritis is certain if it has
developed one month after a diarrheal stool or an unstable
stool and requires coprocytogram to exclude the impact of
pathogenic intestinal flora [6-10].

Mold J Health Sci. 2023:10(1):28-33

Table 1. General characteristic of the study batch.

. Total patients
Indices assessed P

(n=161)
Age, years (Meantmedian) 47.0+2.1
Sex M/F 4/1
Age of the disease, years (M+m) 4.2+1.3
Functional class 34.78+0.23*
Joint functional insufficiency ~ Functional class Il 49.62+0.35**
(%) Functional class III 10.02+0.16
Functional class IV 5.59+0.09
Degree I 11.8+0.08
Activity by score DAREA (%)  Degree Il 49.06+0.64**
Degree III 39.13+0.71*
Stage | 27.32+0.21%*
. o Stage Il 59.46+0.39%*
Unilateral sacroiliitis (%)
Stage 111 10.1+0.07
Stage IV 3.1+0.09

Note: *p < 0.05; **p < 0.01; DAREA - disease activity reactive arthritis
score; M/F - male/female.

Due to not compliance to the study protocol, or due to ad-
verse effects developed during the study, 15 patients were ex-
cluded, and their data were not included in the final analysis.

In order to differentiate the general status of the patients
according to the clinical and evolutive variant of the parasitic
arthritis, the separation was performed according to etiologi-
cal category of infestation agent, as presented in Table 2.

Thus, reactive parasitic arthritis is characterized by a
diversity of clinical joint manifestations, expressing itself
through different clinical variants.

The spectrum of agents identified with clinical expres-
sion is presented as follows: Pulmonary echinococcosis was
detected in 67 cases (41.61%), hepatic echinococcosis in 30
cases (18.63%), T canis - in 31 cases (19.25%), Giardia lam-
blia - in 19 (11.8%), Giardia lamblia limited form (only joint
syndrome predominates) in 14 cases (8.69%) (Table 3).

The pathogens of the infestation have been coprological-
ly and serologically diagnosed according to the correspond-
ing National Clinical Protocols and the diagnosis has been
established based on the clinical picture, which is possible
when the main clinical-paraclinical criteria of inflammatory
arthritis and the confirmation of parasitosis are used, in the
absence of other possible rheumatic diseases.

The results of the analysis of the frequency of detection
of parasitic agents depending on the type of clinical expres-
sion e of the joint syndrome, is presented in Figure 1.

Pulmonary echinococcosis was more often manifest-
ed by the axial (65.67%) and peripheral (31.34%) clinical
forms, the form of mixed clinical expression being extreme-
ly rare (2.98%) (p < 0.001). The power of connection with
the type of arthritis has reached the degree of statistical sig-
nificance (Kendall-Tau index = 0.92; p < 0.001).

Hepatic echinococcosis was similar to the as the pulmo-
nary echinococcosis, with the predominance of the axial
variant (63.33%), followed by the peripheral one (36.66%)
in the absence of expressions of mixed variants (0%) (p <
0.01), with a major connection to the axial form of parasitic
arthritis (Kendall-Tau index = 0.96; p < 0.001).
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Table 2. Clinical-statutory parameters of the general study group, n = 161. Average age, years 48.52.7
Clinical variant Examined indexes Sex M/F 3/1
Average age, years 29.0+1.1 Age of the disease, years 5.3+0.41
Sex M/F 6/1 Joint kel 105
Age of the disease, years 3.3+0.98 .functlor?al FCI 512
Joint functional incapacity FC1 216 1(';/31 pacity  FCIII 287
(%) 510 FCIV 9.6
FCII 175 Giardiasis f ‘ Activity, Degree I 8.7
FCIII tar 1_?_515 (t)l'rln'lt'o DAREA score Degree Il 59.8
arasitic arthritis
FCIV 9.7 p _ . (%) Degree 111 31.5
. D I 15.9 (n = 33 patients)
Echinococcal Activity, DAREA score (%) egree . <13 0
form of parasitic  Degree II 63.8 Activity, >1.3<2.1 54.54
arthritis Degree II 203 ASDAS-CRP 21<35 3636
_ ) >2.1<3. .
(n =97 patients)  atjyity, ASDAS-CRP score <13 9.27 score (%) as 909
(%) 36.08 ' '
>13<21 ” ) Stage | 14.5
>2.1<35 38. U““aF;’fgl Stage II 489
sacroiliitis
>35 1649 %) Stage 111 316
Unilateral sacroiliitis (%)  St38e! 23.2 Stage IV 5.0
Stage I 65.4 Note: CRP - C-reactive protein; DAREA - disease activity reactive arthritis
Stage III 7.9 score; M/F - male/female; ASDAS - Ankylosing Spondylitis Disease Activity
Stage IV 3.5 Score.
Average age, years 33.0+£3.4
Sex M/F 1/2
Age of the disease, years 2.4%0.56 Table 3. Frequency of various parasitic forms in patients with parasitic
Joint FCI 27.9 arthritis.
functional FCII 59.6 . N(? of .
incapacity FCII 10.2 Pathogen and expression patlirétls %
n=
(%) FCIV 23 . _
b | 289 Pulmonary echinococcosis 67 41.61
Toxocariasis . gi\tggg" Degree I 66.4- Hepatic echinococcosis 30 18.63
form Of parasitic 0 score cgree ) Toxocara canis unfolded form 31 19.25
arthritis (%) Degree 111 4.7 R .
- ; Giardia lamblia unfolded form 19 11.8
(n = 31 patients) <13 22.58
i ’ ' Giardia lamblia limited form (only joint syndrome 14 8.69
Activity, >13<2.1 61.29 domi
ASDAS-CRP predominates)
score (%) >2.1<35 16.12
>3.5 0 Parasitic arthritis due to Toxocara canis showed an
Unilateral Stage | 38.4 overwhelming predominance of peripheral forms of joint
nilatera . R, -
sacroiliitis  osell 516 syndrome (70.96%), with an insignificant number of axial
(%) Stage III 71 (12.9%) and mixed forms (16.13%) (p < 0.01), with a con-
Stage IV 193 nection to the peripheral form of parasitic arthritis (Kend-
all-Tau index = 0.93; p < 0.01).
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%
0.00% . ;
. G. lamblia G. lamblia
PE HE T. canis UF
UF J.syndrome
m Axial form 65.67% 1.91% 12.90% 5% 0%
| Periferic form 31.34% 36.66% 70.96% 36.84% 45.45%
= Mixed form 2.98% 0.00% 16.13% 57.89% 54.54%

Fig. 1 The frequency of parasitic species presented depending on the clinical variant of the joint syndrome.
Note: PE - pulmonary echinococcosis; HE - hepatic echinococcosis; T canis UF - T canis unfolded form; G. lamblia UF - Giardia lamblia
unfolded form; G. lamblia J.syndrome - Giardia lamblia limited form (only joint syndrome predominates).
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The joint involvement associated with Giardia lamblia
had a predominantly mixed joint syndrome (57.89%), a pe-
ripheral impairment - 36.84%, and axial - 5% with a sta-
tistically significant significance (p < 0.05), as well as a con-
nection for the mixed-peripheral form of parasitic arthritis
(Kendall-Tau index = 0.81; p < 0.05).

We have deduced from the results that the clinical ex-
pression of the joint syndrome correlates with the type of
parasite, which dominates the disease, and this confirms
the validity of etiology classification.

Discussions

The problem of parasitic infection in rheumatology has
seen continuous increase of interest to various medical spe-
cialists - rheumatologists, infectious diseases, immunol-
ogists, biochemists, etc. Their interest is supported by the
importance of parasitic agents in the development of rheu-
matic diseases, such as rheumatic syndromes associated
with echinococcosis, toxoplasmosis, toxocariasis, etc. In all
these cases, the parasite is starting a process of triggering of
immunopathogenic processes in the ,target” organs. The in-
terest in this problem is also supported by the demonstrat-
ed ability of antiparasitic therapy to modulate the evolution
of syndromes and rheumatic diseases. The effectiveness of
antiparasitic therapy is well known in the invasions of para-
sites and other rheumatic diseases, in which the etiology of
parasites is proven or suspected.

The severity of the inflammatory process is confirmed
by significant values of the DAREA score (for giardiasis
DAREA = 84.29+0.47, echinococcosis the score DAREA =
69.28+0.29 and toxocariasis - 59.55+0.51. The value p <
0.01 for parasitic arthritis by giardiasis vs. parasitic arthri-
tis by toxocariasis, and p < 0.05 - for parasitic arthritis from
echinococcosis, which is a sensitive indicator of disease
activity . In addition, the VAS pain score presented signifi-
cantly higher values in the group of patients with parasitic
arthritis in Giardia lamblia (55.07+0.14) compared to Echi-
nococcus (45.15+0.13) and Toxocara canis (37.04+0.19),
with the deduced evidence showing statistical differences
(p < 0.05).

The ASDAS-CRP score on aggregate confirmed the data
of the DAREA score, but it drew them much more clearly
and defined. Thus, according to the ASDAS-CRP score, the
most severe form of parasitic arthritis by inflammatory
syndrome was the parasitic arthritis of Giardia lamblia:
manifested the highest values of the score, with the predom-
inance of high activity of the disease (cumulatively 100%
patients the score is >1.3), followed by parasitic arthritis
in Echinococcus (cumulatively 90.73% patients the score is
>1.3, p < 0.05) and the mildest variant of parasitic arthritis
was presented the one with Toxocara canis (cumulatively
77.42% patients the score is >1.3, p < 0.01).

Given the existence of various forms of spinal damage in
parasitic arthritis, we considered necessary to examine sep-
arately the values of the indices of vertebral damage BAS-
DAI, BASFI and BASRI depending on the study group and
the clinical form of parasitic arthritis. The study of these
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indices allowed us to confirm the heterogeneity of affecting
the spine by chaotic migration of the values of the indices of
statistical significance between groups.

When analyzing the BASDAI, BASFI and BASRI indices
within the values of the group of patients with parasitic
arthritis from echinococcosis, the giardiasis and toxocari-
asis groups, a statistically significant difference was deter-
mined only between the BASDAI index values (4.23+0.33;
5.07+0.28 vs 3.4%0.45; p < 0.005).

This confirms that damage to the spine is much more
expressed in patients with parasitic arthritis of Giardia lam-
blia etiology and Echinococcus, than in those with parasitic
arthritis associated with Toxocara canis. The data of the lit-
erature also confirms the direct link between the parasitic
infestation and the spine involvement, which is considered
a negative prognostic factor in the evolution of the systemic
disorder [10, 11].

Conclusions

Parasitic arthritis is characterized by the diversity of
clinical joint manifestations, which fall into three clinical
variants: induced by infestation with Echinococcus, Toxo-
cara canis and Giardia lamblia, among which giardiasis
correlates with a more severe clinical course, followed by
echinococcosis and toxocariasis. Despite a large number of
tender and swollen joints that is also associated with a pro-
gression of radiological erosions, parasitic arthritis is char-
acterized by a comparatively attenuated articular painful
syndrome.
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