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Abstract
Lyme disease is an emerging infectious disease with a high prevalence and distribution in 

Northern hemisphere accounting for 200,000 cases annually in the US. There are several reports 
from West European countries (Germany, Switzerland, Austria, Northern part of Italy, Czech 
Republic) about the increasing evidence of Lyme disease spreading. Precise diagnostic and treat-
ment criteria are developed worldwide. 

During the year of 2010 we have diagnosed or had clinical impression of Lyme disease in six 
patients in Armenia which proves the presence of Lyme disease in our region. Thus, the necessity 
for further development of awareness programs among medical professionals is justified. There-
fore, creation of the national program aiming unveiling both the clinical presentation and precise 
diagnostics with effective treatment is essential.
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field mice and deer. However, dogs, cats, birds and 
waterfowls can also be the carriers [Hildenbrand 
P. et al., 2009].

The clinical presentation of Lyme disease is di-
verse. It varies among American and European 
populations. The reason is probably the different 
types of bacteria causing the same disease [CDC, 
2005; Hildenbrand P. et al., 2009].
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IntroductIon 
Lyme’s disease is a multisystem inflammatory 

disease transmitted by the ticks. According to the 
CDC more than 200,000 new cases are registered an-
nually. The prevalence of Lyme disease in US de-
pends on the geographic distribution and season re-
sulting in 9.7 cases per 100,000 population [CDC, 
2005; Hildenbrand P. et al., 2009]. Since 1991, when 
Lyme disease has become familiar to population the 
number of cases in US doubled [CDC, 2005; Hilden-
brand P. et al., 2009]. According to the latest statisti-
cal data Lyme’s disease is the most prevalent tick 
borne disease in US. The incidence of Lyme disease 
has also increased in Europe. According to some au-
thors it is connected with the climate change noticed 
in Europe [Hildenbrand P. et al., 2009]. 

Lyme disease is caused by the Borrelia burg-
dorferi in North America and Borrelia garinii and 
Borrelia afzelii in Europe. Borrelia are transmitted 
by the infected bite of ticks which is mainly Ixodes 
scapularis in North America and Ixodes ricinus in 
Europe (Figure 1) [Jensenius M. et al., 2006; Ab-
erer E., 2007]. The main carriers of bacteria are 

Figure 1. Different types of ticks in comparative order 
from adult to larva
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First clinical manifestations of Lyme disease are 
erythema migrans (Figures 2-3), radiculitis, acroder-
matitis, chronica atrophicans [Hengge U. et al., 
2003] These symptoms were first described in the 
middle of the 20th century in Europe and later in 
1976 in Connecticut, US [Burgdorfer W. et al., 1982; 
Steere A. et al., 1983]. Although there are already di-
agnostic tests and evidence based protocols for the 
treatment, still the disease remains unrevealed among 
many doctors and health professionals. 

Unfortunately, similar to other countries, in the 
Republic of Armenia this disease as an essential 
health care problem is still unknown to doctors, 
health care specialists, as well as patients. For this 
reason, there are no available statistical data. Only a 
year ago none of the doctors would even think about 
discussing or suggesting to raise a question of con-
ducting a survey. However, our country is still at 
risk for many diseases, including Lyme’s disease. 
According to the cases registered in the YSMU de-
partment of neurology, there are currently several 
confirmed cases of Lyme’s disease indicating that 
Armenia, as any other country in the region, can be 
an endemic area. This should be alarming for fur-
ther implementation of appropriate steps. 

As far as the symptoms, diagnostic measures 
and treatment approaches are unknown for wide 
layers of Armenian doctors, it is important to in-
crease the level of knowledge and awareness 
among physicians, as well as general population. 
Meanwhile, we expect to reveal other clinical 

cases by keeping a feedback with other health care 
professionals. For this reason we present a review 
of Lyme’s disease with etiology, diagnostics and 
treatment approaches.

diAGNosis of lyme diseAse 
Clinical manifestations: Final diagnostic mea-

sures for Lyme’s disease include tick bite in the 
history, epidemiological data, symptoms and clini-
cal manifestation, as well as blood and serological 
tests [Hildenbrand P. et al., 2009].

There are different clinical manifestations of 
Lyme disease registered in the world, because of 
different causative agents. However, in all cases, 
depending on the agent, skin, nervous system, car-
diovascular system, muscular system can be in-
volved in the process [CDC, 2005; Aberer E., 
2007; Hildenbrand P. et al., 2009]. Such symp-
toms as memory impairment, concentration disor-
der, arthritis, tremor, heartbeat, fatigue, paresthe-
sias of the face or other parts of the body and other 
system impairments can be observed in Lyme dis-
ease. For this reason Lyme is often misdiagnosed 
with multiple sclerosis (MS), different types of ar-
thritis, fibromyalgia, chronic fatigue, chronic 
tiredness, Lupus Erythematosus, psychiatric prob-
lems, early amyotrophic lateral sclerosis (ALS), 
Sjögren’s syndrome, early Alzheimer’s disease, ir-
ritated bowel syndrome, Crone syndrome, etc.

The most common sign of Lyme disease in 
North America is the erythema migrans, arthritis, 
cardiac problems. In Europe and Asia the most 

Figure 2. Typical erythema migrans rash after a tick 
bite with red centrifugal circles. 

Figure 3. Typical erythema migrans rash after a tick 
bite with red centrifugal circles.
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common signs are radiculitis and chronic atrophic 
acrodermatitis [Hildenbrand P. et al., 2009].

For the transmission of bacteria it is necessary 
for the tick to be attached to the human skin for 
24-48 hours [Halperin J., 2010]. If a person is in-
fected, then Lyme disease as any other infectious 
disease(e.g. syphilis) occurs in stages with variety 
of clinical symptoms.

Incubation period ranges from 3 to 32 days. As 
a rule the neurological symptoms occur in 1-12 
(more often 4-6) weeks after the tick bite. Only 
40% of patients remember the fact of a tick bite, 
20-30% notify the local skin infection. This period 
is the first stage [Oschmann P. et al., 1998; Ljostad 
U. et al., 2008]. More than 95% of cases can be 
classified as early Lyme neuroborreliosis (LNB) 
2nd stage, which is characterized with signs and 
symptoms lasting less than 6 months.

 Late LNB occurs in 5% of cases (3rd stage) 
and lasts from 6 months to years [Kruger H. et al., 
1990]. Late LNB is a chronic state, which, proba-
bly, is the result of bacteria persistence in nervous 
system [Myglanda A. et al., 2010]. 

Typical erythema migrans has a diameter of 
more than 5 cm. It is mainly manifested in patients 
infected in North America introducing the hallmark 
of the diagnosis of Lyme’s disease (Figures 2-3). It 
is usually elevated from the skin and sometimes 
pruritic. The circular or elliptic red area spreads 
from the center, reflecting movement of spiro-
chetes through lymphatics of the skin. In Northern 
America Neuroborreliosis (NB) is usually mani-
fested as sub-acute meningitis, which is preceded 
by erythema migrans [Myglanda A. et al., 2010]. 
Often the unilateral cranial nerve palsy occurs. 
The facial nerve is involved in the process more 
often than the rest of the cranial nerves.

The surveys have shown that in 25% cases NB 
can be the cause of isolated facial palsy in endemic 
areas [Hildenbrand P. et al., 2009].

In comparison with Northern America, in Europe 
the most common manifestation of early NB is the 
painful meningoradiculitis, which is known as Ban-
warth’s syndrome that can be the only clinical 
symptom. This type of NB is rarely seen in North-
ern America. The main clinical manifestation of 
Banwarth’s syndrome is the radicular pain (86%) 
and paresis (69%) [Kruger H. et al., 1990]. As a 
rule, the severity of pain can never be compared 

with the one felt previously. The location and sever-
ity of pain can vary and exacerbate at nights. 

Paresis of muscles innervated by cranial nerves 
such as the facial nerve and less often the abducens 
or the oculomotor nerves can occur. Headache oc-
curs in about 43% of cases. In addition to Ban-
warth’s syndrome and lymphocytic meningitis, 
other peripheral neurological manifestations such 
as plexus neuritis and mononeuritis multiplex can 
develop [Myglanda A. et al., 2010]. 

After the tick bite Borrelia species enter CNS 
hematogenously or retrogradely via the peripheral 
nerves [Hildenbrand P. et al., 2009].

In Northern America the distribution of the dis-
ease occurs mainly through hematogenic route 
leading to meningoencephalitis. Compared with 
Northern America, distribution of European sub-
species is through the peripheral nerves resulting 
in Banwarth’s syndrome. The mechanism of CNS 
damage in NB include vasculitis, cytotoxicity, 
neurotoxic mediators, or autoimmune reaction via 
molecular mimicry [Hildenbrand P. et al., 2009].

CNS symptoms can be different varying from 
confusion to acute encephalitis. Neuroborreliosis 
can be related to such clinical signs as confusion, 
cerebellar ataxia, opsoclonus, myoclonus, nystag-
mus, apraxia, hemiparesis or Parkinson-like syn-
dromes [Kohlhepp W. et al., 1989]. Poliomyelitis-
like syndromes and acute stroke-like symptoms 
can be the result of cerebral vasculitis, which, 
however, are rare and were registered only in sin-
gle cases [Topakian R. et al., 2008].

Rare ocular NB can start at any stage of the dis-
ease. Uveitis and optic neuritis are the most com-
mon ocular complications [Hildenbrand P. et al., 
2009]. Conjunctivitis and episcleritis mainly occur 
at early stages.

Neurophtalmological disorders and uveitis are 
observed at the second phase and the keratitis 
chronic interocular inflammation and the orbital 
myositis develop during the third phase of Lyme’s 
disease. The clinical and imaging manifestations 
of orbital myositis in Lyme’s disease mimic those 
of orbital pseudotumor.

The differential diagnosis includes lymphoma or 
possible thyroid dysorbitopathy. In 30% of cases 
Lyme’s disease can occur among children. Erythema 
migrans can be observed in 89% of cases, thus mak-
ing the clinical diagnosis easier. The headache is the 
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most common neurological symptom. Facial nerve 
palsy and the meningitis in pediatric neuroborreliosis 
are observed in 3-5% and 1% cases, respectively 
[Burgdorfer W. et al., 1982; CDC, 2005; Aberer E., 
2007; Hildenbrand P. et al., 2009]. 

Sleep disorders and papilledema associated with 
increased intracranial pressure are less common 
signs. Ataxia, chorea, myelitis, pseudotumor cerebri, 
meningitis, encephalopathy peripheral neuropathies, 
radiculopathies, and Banwarth’s syndrome rarely 
occur among children [Myglanda A. et al., 2010].

diagnosis: Neuroborreliosis (NB) has similar 
clinical signs with several diseases which make 
laboratory tests very important. Borrelia can be 
identified in tissue biopsies by microscopy and 
cultivation, but these methods are not in routine 
use. Cerebrospinal fluid (CSF) and blood poly-
merase chain reaction (PCR) have low sensitivity 
but it can be useful on synovial fluid specimens in 
patients with Lyme’s arthritis. 

Summarizing the above mentioned facts and 
data we can present the recent diagnostic criteria: 
sensitive enzyme immunoassay (EIA) followed by 
Western blot. The latest should find out abnormal 
IgM and IgG. If the patient is suspected for NB 
then it is important to find IgG against borrelia in 
CSF and elevated inflammatory cells usually lym-
phocytes, monocytes, or plasma cells, elevated 
protein, specific intrathecal antibodies or PCR-de-
tectable antigens during early Lyme’s disease. 

The IgM, IgG in CSF in the absence of inflam-
matory cells indicate previous infection. The diag-
nostic tests for Lyme’;s disease in Europe do not 
detect high level of antibodies among patients in-
fected in USA and vice versa [Hildenbrand P. et al., 
2009; Halperin J., 2010; Myglanda A. et al., 2010].

There are no specific MRI signs for NB and 
often the imaging findings are similar to MS. Sev-
eral surveys have reported 3,5,7 cranial nerve en-
hancements. Cervical, thoracic, and lumbar nerve 
root contrast enhancement have been observed in 
Banwarth’s syndrome.

treatment: In different parts of the world sev-
eral studies have been conducted for the treatment 
of Lyme’s disease. Currently, confirmed treatment 
schemes are available. The studies have shown 
that Borrelia burgdorferi is sensitive to betalac-
tams and tetracyclines and does not show signifi-
cant antimicrobial resistance [Karlsson M. et al., 

1996]. If the patient is adult and has early LNB 
signs, which are limited to meninges, cranial 
nerves or peripheral nerves (Banwarth’s syn-
drome) should be offered a 14-day course of anti-
biotic treatment. 

Prospective studies did not show superiority of 
extended treatment over the short course treat-
ment. It could even be harmful for the patient. Oral 
doxycycline, IV ceftriaxone, IV penicillin or IV 
cefotaxime are considered effective and safe treat-
ments [Myglanda A. et al., 2010].

 Studies have shown that oral doxycycline of 
200 mg daily and IV ceftriaxone of 2 g daily for 14 
days are equally effective. However, oral doxycy-
cline has a high penetration and in CSF the con-
centration is above the minimum inhibitory con-
centration. The advantages of doxycycline are the 
oral route administration and lower costs. Never-
theless, the relative contraindications are preg-
nancy and lactation.

Children, who have confirmed or possible early 
LNB with signs, including meninges, cranial nerves, 
nerve roots or peripheral nerves (Banwarth’s syn-
drome), should also be offered a single 14-day 
course of antibiotic treatment that includes one of 
the above mentioned drugs, although the use of dox-
ycycline is contraindicated until 8 years of age (in 
some countries 9 years of age), which is connected 
with the teeth damage [Myglanda A. et al., 2010].

If children have signs of CNS damage such as 
myelitis, encephalitis, vasculitis it is suggested to 
treat them with IV ceftriaxone 2 g daily for 14 days.

According to several European studies the adult 
patients, who have definite or possible late LNB, 
peripheral neuropathy, acrodermatitis chronica 
atrophicans, should be treated with oral doxycy-
cline 200 mg daily or IV ceftriaxone 2 g daily for 3 
weeks. In case of CNS damage (myelitis, encepha-
litis, vasculitis) treatment with IV ceftriaxone 2 g 
daily for 3 weeks is offered. 

Nevertheless, according to the literature antibi-
otic theraphy is not indicated in post-Lyme disease 
syndrome, which is characterized as a condition 
when subjective complaints or symptoms as fa-
tigue, paraesthesias, sleep disorders, cognitive im-
pairment, headache, arthralgia, and myalgia persist 
after 6 months of standard treatment of LNB.

clinically confirmed cases in Armenia: In 2010, 6 
cases among which one of the patients was from the 
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North part of Iran were detected with neuroborreliosis 
(NB) and diagnosed by our team. The diagnosis of NB 
was made according to clinical, as well as PCR results. 

As it is known PCR has a high specificity, but 
low sensitivity. With this method positive results 
were reported in 3 patients. The erythema migrans 
was recalled by four patients. The fact of tick bite 
was recalled by only three patients. Two of the pa-
tients mentioned about the wound, which could 
have been developed after the tick bite. One of the 

patients had a history of eight years of a wound, 
which was not healing. By the way this patient was 
investigated in Switzerland, where Lyme’s disease 
was confirmed (Figure 4). 

The shortest duration of a disease was reported 
in a patient, who was 40 years old and had a his-
tory of a tick bite with skin rash presenting ery-
thema migrans and a month later peripheral facial 
palsy, which was resistant to treatment. The condi-
tion of the patient worsened dynamically, he devel-

Figure 4 T1, T2–weigted images of a patient with 8 years of Lyme’s disease history. Small and large lesions 
are observed which were described as brain multiple sclerosis. The locations and sizes of the lesions are not 
typical for multiple sclerosis. 
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oped brainstem encephalitis, which was evaluated 
as a cerebellopontine angle tumor. The patient died 
from cardiac arrest caused by progressive respira-
tory insufficiency which can be explained with the 
progressive encephalitis. 

The pathomorphological investigation evalu-
ated the local changes as lesions with inflamed 
vascular malacia. The PCR of the serum was nega-

Figure 5 MRI of a case with manifestations of primary brainstem encephalitis. At the bottom of pons from the left 
and along the cerebellum and brainstem focal brain impairment is observed. 

tive. In spite of this fact clinical course and the his-
tory of the disease allows us to consider NB. 

Brain MRI of the patient is presented in Figure 
5. By the way, a similar MRI was presented in the 
Russian National Guide. 

It is important to emphasize that in our country the 
similar multifocal brain disorders are evaluated as MS. 
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conclusIon 
Though seemingly impossible, the above pre-

sented clinical cases evidence that there are con-
firmed cases of Lyme’s disease in Armenia. 

The current diagnostic criteria and the treatment 
guidelines correspond to the requirements of evi-
dence based medicine widely used in Western coun-
tries. The latest is described in details in this article 
providing information enough for the doctors to 
make precise diagnosis and treat Lyme’s disease.

Discovery of Lyme’s disease, as well as the 
transmitting agent, natural reservoirs and possible 
endemic areas in the Republic of Armenia remain 
only partly covered.

For this reason we ask all the specialists to be in 
contact with the authors of the article for further 
investigations. Meanwhile we highly recommend 
to organize programs to raise the public awareness 
and awareness of medical specialists. 


