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Diagnostic challenges in patients with suspected Lyme neuroborreliosis

I. M. Poiasnyk®*

Ivano-Frankivsk National Medical University, Ukraine

Lyme neuroborreliosis is a tick—borne spirochetal infection, which may affect the peripheral or central nervous system at the early
or late stages of the disease.

The purpose of the work is to analyze modern scientific literature on the issues of clinical manifestations, diagnostics of early
and late Lyme neuroborreliosis.

Analysis of the scientific literature related to the diagnosis of Lyme neuroborreliosis was carried out. According to the authors of
the researches, it was found that clinical presentation varies with disease stage, and Lyme neuroborreliosis is reported in up to 25 %
of patients with Lyme disease. The clinical manifestations of this not uncommon disorder nowadays depend on the neurological
structures which are primarily involved. The full clinical picture of Lyme neuroborreliosis may mimic other diseases, so atypical
symptoms can result in diagnostic delay or misdiagnosis.

Conclusions. The incidence of Lyme neuroborreliosis seems to be much higher than previously assumed. Cerebrospinal fluid
examination (detection of Borrelia burgdorferi IgM and 1gG specific antibodies) is essential for the diagnosis of early and late
Lyme neuroborreliosis, as successful treatment of early Lyme neuroborreliosis can prevent the expensive and devastating
consequences of late Lyme neuroborreliosis.

CKAQAHOLL AiarHOCTMKM B NALI€HTIB i3 NpUNyLLEHHAM npo iHdiKyBaHHA Heupoboperiozom

1. M. NMoAcHKK

Helipobopenios — iHchekLis, Lo BUKNUKaHa CipoxeTamu, MOXe BNnMBaTh Ha nepudepuyHy abo LieHTpanbHy HEPBOBY CUCTEMY
Ha paHHix abo Mi3Hix CTagisx 3aXBOPIOBAHHS.

MeTa po6oTu — aHani3 cy4acHoi HayKoBOI NiTepaTypm LLOAO KIiHIYHWX NPOSBIB, AiarHOCTUKI PaHHLOTO 1 Ni3HBLOTO HEAPOBOoPEnioay.

3giicHunu aHania HayKoBOI niTepaTypu 3 NUTaHb AiarHoCTUKK Hevipobopeniody. 3a pesynbratamu JocnigxeHb 6aratbox aBTopiB,
KNiHiYHa KapT1HA 3MIHIOETLCS 3aNEXHO Bif CTaAil 3aXBOPIOBaHHS, | Helipobopenios anarHoCTyTb Y 25 % nauieHTiB i3 xeopoboro
Tlama. KniHiyHi nposiBu LbOro HepiaKICHOrO 3aXBOPHOBAHHS 3anexartb Bif YpaXeHHs HEBPOIIOMNYHMX CTPYKTYP, LLO 3any4atTbCs
nepwmmu. KniniyHa kapTuHa Herpobopeniody Moxe iMITyBaTy iHLLi 3aXBOPIOBaHHS!, TOMY aTUMOBi CUMMTOMM MOXYTb CIPULUHIATHA
3aTPUMKY Y1 HEMPABUIBHY [iarHOCTMKY.

BucHoBku. 3axBOptoBaHICTb Ha Herpobopenios, iMOBIpHO, HabaraTo BuLLa, Hix nepenbadyany paHiwe. OBCTEXEHHS CrH-
HOMO3KOBOI pianHK (BusiBNeHHs cneundidHux aHTutin IgM Ta IgG po Borrelia burgdorferi) mae Baxnuee 3Ha4yeHHs Anst
[iarHOCTMKM PaHHBbOrO Ta Ni3HLOrO HEMpPOBOoPENioay, OCKiNbKK yCniLlHe NikyBaHHS paHHLOTO Helipobopeniosy Moxe 3anobirtu
TSHKKMM Hacnigkam nisHboro Herpobopenioay.

CAOXXHOCTH AMArHOCTUKM Y NALMEHTOB C NOAO3PEHUEM Ha Hernpoboppeanos

WU. M. NoAcHbIK

HeltpoBoppenios — MHAEKUMS, Bbi3BaHHAS CNMPOXETAMI, MOXKET Mopaxatb Nepudiepruyeckyio N LEHTPabHYI0 HEPBHYIO
CMCTEMY Ha PaHHWX NN NO3THNX CTaguAX 3a6onesaHus.

Llenb pa6oTbl — aHann3 cOBpEMEHHOI Hay4HOM NUTEPaTypb MO BOMPOCAM KIMHUYECKUX NPOSIBIEHWIA, AUArHOCTVKU PAHHETO W
nosgHero Hepoboppenuosa Maiva.

[poBeneH aHanu3 Hay4HOW NUTepaTypbl, CBA3AHHOM C AWarHOCTUKON Helipoboppenunosa. CornacHo UcCnegoBaHUaM aBTOpOB,
KNMHWYecKas KapTuHa BapbupyeTcs B 3aBUCUMOCTY OT CTaaumn 3abornesanns, 1 Hepoboppennosa pernctpupytoT y 25 % nauu-
€HTOB ¢ 6one3Hbio Jlarima. KnuHndeckne nposiBNeHnst 3Toro HEPEAKOro PacCTPONCTBA 3aBUCAT OT MOPaXKEHWS! HEBPOMOMNYECKIX
CTPYKTYp, KOTOpbIE BOBMEKAKOTCS B NEpByt0 ovepedpb. onHas KnuHnyeckas kapTuHa Helpoboppeniosa MOXeT MMUTUPOBATb
Apyrvie 3abornesaHus, NO3TOMY HETUMUYHBIE CUMMTOMBI MOTYT MPUBECTU K 3aAEPXKE UM HENPaBUbHO ANArHOCTHKE.

BbiBoakI. 3abonesaemMocTb Helpoboppeno3om, No-BuAMMOMY, HAMHOTO BhiLLIE, YeM Npeanonaranock paxee. Viccnegosanue
CMYHHOMO3IOBOW XMAKOCTH (0BHapyxeHwne cneumndmyeckmx aHTuten IgM v IgG k Borrelia burgdorferi) nmeeT BaxHoe 3HaueHne
[AJ151 AMarHOCTUKI PaHHETO W NO3AHEro HelpoboppPenMoaa, MOCKOMbKY YCMELLHOE NeYeHe paHHero Heipoboppenosa MoxXeT
npesoTBPaTUTL TSKENble NOCNEeACTBIS NO3OHEro Helnpoboppenuoaa.

Lyme borreliosis (LB) mainly exists between the 40th
and 60th parallels of the northern hemisphere in line with
the presence of its vectors. Although direct evidence is
lacking, the increase in LB is very likely partially caused
by the increase and spread of Ixodes ricinus populations

[1]. Tick suitable areas in Europe are expanding, particu-
larly due to reforestation and other actions to restore and
protect nature [2-5]. The current policy of some European
countries is to create more green spaces in (sub)urban
areas to improve human health and well-being, and to
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mitigate the health risks such as heat wave, air pollution
and flooding (Committee on Climate Change, 2014). It is
important to realize, however, that these spaces may also
enhance opportunities for contact between humans and
I. ricinus, posing risks for acquiring tick-borne diseases
[6-8].

Lyme neuroborreliosis (LNB) is a clinical manifestation
of LB, which affects the central nervous system (CNS) and
peripheral nervous system (PNS) caused by spirochetes of
the genus Borrelia burgdorferi (Bb) sensu lato complex and
spread by the bite of ticks of the genus Ixodes [9]. LNB is a
controversial clinical conundrum: it can be cured with prompt
and adequate care, but delayed diagnosis and treatment
contribute significantly to the high mortality and morbidity
rates associated with the disease. Diagnosis is challenging
due to nonspecific presentation and the time-consuming
cultures required for confirmation.

Aim
The aim is to analyze modern scientific literature on the is-

sues of clinical manifestations, diagnostics of early and late
Lyme neuroborreliosis.

Skin manifestations. In a substantial proportion of
patients with LNB is preceded by skin manifestations. It is
therefore vital to obtain a detailed history in order to establish
probable exposure to Ixodes ticks in an endemic area at
an appropriate time of year and to obtain appropriate and
definitive laboratory confirmation. This is a point that should
be strongly emphasized to avoid misdiagnosis and further
complications [10].

Localised cutaneous early-stage infection. The skin
around the infectious tick bite can become infected any-
where from 3 to 30 days after the tick bite occurs [1]. Ery-
thema migrans (EM) lesion starts from a macule or papule
and expands over a period of days to weeks to form a red
or bluish-red patch, with or without central clearing. The
advancing edge is typically distinct and is often intensely
coloured but not markedly elevated [11]. If the diameter of
the erythema is more than 5 cm, a diagnosis of erythema
migrans can be made. The EM may be accompanied by
fatigue, fever, headache, mild stiff neck, arthralgia and
myalgia, but such symptoms are not indicative of LB if
they occur in the absence of EM [1,12—14]. The diagnosis
of EM is clinical.

Borrelial lymphocytoma (lymphadenosis benigna cutis,
BL)is rare. Itis a painless bluish-red nodule or plaque, usu-
ally found on the ear lobe, ear helix, nipple or scrotum and
occurs more frequently in children (especially on the ear)
than in adults [11]. Patients with BL are usually seropositive
at the time of presentation. A small proportion of patients
with initially negative results usually seroconverts within a
short period [15]. Histology is required in case of diagnostic
uncertainty to exclude cutaneous lymphoma or other malig-
nancies. BL has a typical histological appearance with an
intense polyclonal B-lymphocytic infiltrate [1,16].

Cutaneous late manifestations. Acrodermatitis chronica
atrophicans (ACA) is almost exclusively seen in adults,
predominantly women, though ACA-like lesions in children
have been reported occasionally [17]. The disease can
manifest itself in various organs after varying periods of

time, from months to years depending on the individual
[1]. It is a long-lasting, usually progressive manifestation
of LB, characterized by red or bluish-red lesions, usually
on the extensor surfaces of the extremities. Initially there
is a bluish-red discolouration, often with doughy swelling.
Skin atrophy becomes more and more prominent later on.
Fibroid nodules may develop over bony prominences and
sclerodermic changes may develop in atrophic skin areas
[1,11]. The lesion has a typical histological appearance
with telangiectases, a patchy or band-like lymphocytic
and plasma cell infiltrate, and a greater or lesser degree
of skin atrophy, which, however, is not diagnostic per se
[18]. Involvement of peripheral nerves is not uncommon,
locally at the site of skin lesion, usually as large-fibre axonal
polyneuropathy with predominantly mild sensory symptoms
[19,20]. Serum IgG antibodies to B. burgdorferi are present
in high concentrations [11].

Clinical features. Nerve structures are affected by
spirochetes both in acute and late phase of the disease. A
distinction between early (acute) and late (chronic) phase
of LNB can be made. The acute phase occurs in less
than 6 months after contacting an infected arthropod and
chronic LNB sets in more than 6 months or even years
later after the initial infection [21,22]. According to Steere,
the frequency of neurological manifestations in case of LB
is about 15-25 % [22].

Early Lyme neuroborreliosis. Neurological symptoms
usually occur 1-12 (mostly 4-6) weeks after the tick bite,
and mainly from July to December. Only 40-50 % of the pa-
tients can recall a tick bite, and 20-30 % report a local skin
infection (erythema migrans) (stage ). More than 95 % can
be classified as early LNB (stage 1), identified as signs and
symptoms lasting for <6 months [23].

Central nervous system disorders. Acute borrelia menin-
gitis is the most common manifestation of early LNB. It often
occurs in the secondary stage of the disease in approxi-
mately 20 % of untreated patients, being more common in
children and adolescents; 16 % of all ymphocytic meningitis
cases are represented by it. Acute borrelia meningitis is
often associated with cranial neuritis (the most affected
nerve is the facial nerve) and radiculoneuritis, resulting in
Bannwarth syndrome or meningoradiculitis which is a typical
manifestation of LNB [24,25].

Symptoms of meningitis are fever (38 °C), pain (my-
algia, arthralgia, cutaneous hyperesthesia), intracranial
hypertension syndrome, meningeal irritation (neck stiff-
ness, positive Kerning sign). These symptoms are often
nonspecific, of mild intensity; they may occur as isolated
or accompanied by cranial radiculoneuropathy, nervous
system manifestations (Bannwarth syndrome) as well as
be associated with signs of brain injury (confusion, ataxic
hemiparesis with cerebellar dysarthria, symptoms of par-
kinsonism, etc) [26,27].

Lyme encephalomyelitis is a uni- or multifocal inflam-
matory manifestation of the CNS. CNS damage may be
isolated, butin most cases may be associated with the me-
ningeal and peripheral one, with clinical manifestations of
acute meningoencephalitis, acute meningoencephalomy-
elitis, and acute polyradiculoneuritis encephalomyelitis.
Cerebromedullary manifestations are generally single
phase, slowly progressive and the cerebral white matter
is affected [28].
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Manifestations of Lyme encephalomyelitis are usually
described with low intensity and mild severity such as:
isolated Babinski sign, transient disorders of the sphincters,
sleep and memory disorders and behavioural changes. In
severe cases, brain damage can produce seizures, mental
confusion, agitation, hallucinatory delirium, chorea, hemi-
paresis, cerebellar ataxia, choreoathetosis, dystonia [29].

Sometimes radicular inflammation intensifies, which
can cause mild or moderate symptoms of myelitis, in most
cases with a clinical picture of encephalomyelitis or pure
myelitis, which can simulate multiple sclerosis or spinal cord
compression [30,31].

Peripheral nervous system disorders. Disorders of
the cranial nerve. Frequency of cranial nerve injuries is
estimated to be 3040 % of the cases. The most common
condition is uni- or bilateral facial nerve palsy, which often
presents favorable evolution, recovery can be accomplished
even without therapy in 1-2 months. Recovery takes several
months rarely and in 10 % of the cases it may be incomplete.
Cranial nerve disorder in case of LNB is more common at
the second stage of the disease [32]. Other cranial nerves
can also be involved, particularly the oculomotor and the tri-
geminal nerve, disorders of the VIII, IX, XII pairs of cranial
nerves are also possible [22].

Radiculoneuritis occurs in approximately 1/3 of patients
suffering from neurological disorders, accompanied by
pleocytosis in cerebrospinal fluid (CSF) (85 % of cases) and
cranial neuropathy (70 % of cases). Symptomatology com-
prises radicular pain, paresthesia and/or hyperaesthesia,
which usually appear on average 30 days after the initial
infection; typical regions of appearance are the lower and
upper extremities [33]. Pain syndrome can start as acute
or subacute in character, usually at the level of the body
or proximal part of the limbs and can reach full intensity
within hours to several days. Once started, pain can persist
for weeks (6 weeks to 3—6 months) before spontaneous
remission. Usually the pain syndrome has moderate in-
tensity during the day, but it becomes exacerbated during
the night; pain generally remains localized at the level of
a dermatome or adjacent area, rarely becoming diffuse or
pluriradicular. Although not specific and often responsible
for insomnia, the nocturnal appearance of pain syndrome
has major clinical significance [31].

Pain caused by radiculoneuritis is the first and in 20—
25 % of patients the only one neurologic symptom of early
LNB [31]. Physical examination may be normal or reveal
hypoesthesia, muscle weakness and/or abolition of reflexes
in the painful area or diffuse dysfunction. Radicular lesions
may be accompanied or followed by unsteady paralytic pe-
ripheral or cranial nerve injury after a symptom-free interval
of several weeks [34]. Etiological treatment, in comparison
with the ineffectiveness of symptomatic therapy, has a
beneficial effect on painful manifestations of the radicles.
This favorable evolution of the post-antibacterial therapy,
which generally occurs within 72 hours after onset, is an
excellent argument in favor of the diagnosis of radiculoneu-
ritis associated with LNB [33,35].

Peripheral motor nerve damage. Motor nerves da-
mage, which is less common (20 % of cases) than sensory
nerves damage, is responsible for asymmetric paralysis. It
is more often localized proximal than distal in some muscle
groups, which are responsible for amyotrophy. Physical
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examination reveals diminished or abolished deep tendon
reflexes in the area where paralysis or sometimes diffuse
muscle damage occurs. The evolution of the disease can be
prolonged and sequelae may appear. This type of paralysis
often regresses in six to eight weeks [31,36].

Diagnosis. Almost all guidelines recommend CSF
examination (cell count and protein) and search for intra-
thecal antibody production for the diagnosis of early LNB.
Intrathecal production is the diagnostic gold standard, but
has limitations such as low sensitivity at the very early stage
of the disease and its persistence for years after eradication
of the infection [35].

Apleocytosis in CSF is most frequently observed, with
10 to 1000 leukocytes/mm?, mainly lymphocytes and ele-
vated protein [37]. According to the European Federation
of Neurological Societies (EFNS) guidelines, a normal cell
count or absence of leukocytes in European LNB is rare but
possible — especially at the very early stage — in immuno-
suppressed patients or during LNB caused by B. afzelii [38].

The European Society of Clinical Microbiology and
Infectious Diseases Study Group on Lyme Borreliosis
(ESGBOR) guidelines specify that the diagnostic sensitivity
of the intrathecal synthesis is about 80 % in patients with
shorter duration (< 6-8 weeks) of clinical disease and nearly
100 % with longer disease duration. The characteristic
spectrum of bands, particularly in the IgG immunoblot,
also provides evidence to divide the immune response into
an early and a late stage. Antibodies against early phase
antigens (e.g., VISE, OspC, p41) are typically compatible
with an early presentation (e.g., facial palsy) or a brief latent
infection, whereas late phase antigens (e.g., p100, p17/p18)
fit well with late presentations (e.g., arthritis, acrodermatitis
chronica atrophicans) [39].

Regarding serum antibody detection, in case of a
negative serology in serum and persisting suspicion of
neuroborreliosis, antibody detection in serum should be
newly performed (2—4 weeks later) to detect a potential
seroconversion after a recent infection [9,10]. The National
Institute for health and Care Excellence (NICE) guidelines
also recommend to repeat the ELISA test and to perform an
immunoblot test for patients with a negative ELISA test who
have had symptoms for 12 weeks or more and for whom
Lyme disease is still suspected [39,40].

Treatment. Adult patients with definite or possible
early LNB with CNS manifestations (myelitis, encephalitis,
vasculitis) should be treated with IV ceftriaxone (2 g daily)
for 14 days [21].

Late Lyme neuroborreliosis. Less than 5 % have late
LNB (stage Ill) with duration between 6 months and several
years [35].

Late neurological complications are cerebral, spinal
or cerebromedullary. The occurrence of late neurological
manifestations after inoculation can vary in time. According
to Logigian, this period varies from 6 months to 17 years,
on average 5 years. Alterations in case of late LNB may be
preceded by peripheral or central nervous manifestations
of the early phase or on the contrary, which may be the first
neurological complications of the disease [41,42].

Central nervous system disorders. Chronic lymphocytic
meningitis is a relatively rare manifestation of the CNS in
case of late LNB, which is characterized by asymptomatic
evolution, usually discovered accidentally and most often
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associated with late onset encephalitis [33]. Similar to
lymphocytic meningitis, there are alterations in the CSF
characterized by pleocytosis of several tens to several
hundreds of elements (80-400 cellss/mm3) with a modified
biochemistry, increased values of CSF proteins 100-300
mg% and occasionally cytoalbuminologic dissociation
and normal or slightly decreased glycorrhachia may be
observed. Generally, high levels of immunoglobulins in
the CSF are expressed; at this stage oligoclonal bands of
immunoglobulin G (OCBs of IgG) are present and the intra-
thecal synthesis of anti-Bb antibodies is also evident [33].

Progressive borrelia encephalomyelitis is the best
defined late LNB with neurological complications. Most
cases of progressive borrelia encephalomyelitis have been
reported in Europe [42]. Both sexes are equally affected,
the average age of patients is 45 years, children are less
affected than adults. There are several associated clinical
aspects which occur gradually and with outbreaks, and
sometimes undergo spontaneous regression. These mani-
festations can occur as disorders of higher cortical function
of varying severity: impairment of memory and judgment,
disturbances of attention, changes in character, apraxia,
hallucinations, and dementia. Variations in alertness, mental
confusion and even coma were also reported. In some pa-
tients may appear repetitive bouts of intense psychasthenia.
Some authors reported focal disturbances (hemiparesis,
hemianopia, cerebellar ataxia, parkinsonism), seizures and
facial nerve palsy (mainly unilateral). The clinical picture and
outbreaks of progressive borrelia encephalomyelitis can
simulate multiple sclerosis or stroke. Spinal cord is affected
in 50 % of the cases, mainly under the form of progressive
spastic paraparesis or quadriparesis followed by bladder
dysfunction [43-45].

Lyme encephalopathy occurs as a neuropsychiatric
disorder several months or years after the time of infection
with Bb, and is classified as late stage LNB [46]. It is a
cognitive disorder of moderate severity that mostly affects
memory and learning, occasionally followed by psychiatric
symptoms or drowsiness, which cannot be associated with
neurological pathology signs or any modifications revealed
by medical imaging [47,48].

Peripheral nervous system disorders. Polyneuropathy
and neuropathy associated with sclerotic lesions. Many
patients with late LNB present a mild form of multifocal poly-
neuropathy which is different from early onset meningeal
polyneuritis, because it does not improve spontaneously.
The most common symptoms are limb paraesthesia, which
are often intermittent, asymmetric, focal, affecting both
the lower and upper limbs; rarely, radicular pain can also
be present. A quarter of these patients presented carpal
tunnel syndrome too. Distal paraesthesia generally occurs
in the median nerve distribution and it is exacerbated by
night-time or the use of hands; this condition is bilateral in 2/3
of the cases. The presence of physical signs in case of neu-
ropathy is rare [20,42,43,49]. Symptoms are accompanied
by objective changes — suppressed deep tendon reflexes
and/or atrophies; these symptoms are usually asymmetric
and more intense in the affected skin area.

Late LNB must be considered when chronic lymphocytic
meningitis or meningoencephalitis is diagnosed, especially
if they are associated with peripheral cranial neuropathy or
radiculoneuropathy [50].

Diagnosis. A two-tier serology in blood and CSF is
recommended to demonstrate intrathecal antibody pro-
duction [35,40]. A serological test in blood and CSF and
an intrathecal antibody production (antibody index, Al)
are almost always positive in late neuroborreliosis, and in
case of peripheral neuropathy associated with ACA. The
diagnostic sensitivity of the Al is about 80% in patients
with shorter duration (<6-8 weeks) of clinical disease and
nearly 100% when the disease duration is longer. Tests can
remain positive for months after a well-conducted treatment.
Most guidelines therefore do not recommend these tests to
assess healing [38,49,50].

A lymphocytic pleocytosis in CSF, a moderately ele-
vated level of protein, and a normal glucose level are often
observed [39]. Radiological abnormalities in white matter
are described in late neuroborreliosis: typical areas of
inflammation with increased signal in T2 and fluid attenu-
ated inversion recovery magnetic resonance imaging and
enhancement following contrast product administration [48].
A CSF polymerase chain reaction (PCR) test is not recom-
mended by the EFNS guidelines at this stage because of
poor sensitivity and specificity [38,50].

Treatment. Adult patients with definite or possible late
LNB with peripheral neuropathy and ACA should be treated
with oral doxycycline (200 mg daily) or IV ceftriaxone (2 g
daily) for 3 weeks.

Adult patients with definite or possible late LNB with
CNS manifestations (myelitis, encephalitis, vasculitis)
should be treated with IV ceftriaxone (2 g daily) for 3 weeks
[21,39].

Diagnostic criteria

Possible LNB

—typical clinical features (cranial nerve deficits, menin-
gitis/meningoradiculitis, focal neurological deficits);

—Borrelia-specific IgG and or IgM antibodies in the se-
rum (in very early stages of the disease, the serology may
not [yet] be positive);

— CSF findings unavailable, or no lumbar puncture
performed;

—exclusion of other possible causes.

Probable LNB

as in possible LNB (above) and, additionally:

— inflammatory CSF syndrome with lymphocytic
pleocytosis, blood-CSF barrier disruption, and intrathecal
immunoglobulin synthesis.

Definite LNB

as in probable LNB (above) and, additionally:

— intrathecal synthesis of Borrelia-specific antibodies
(positive IgG and/or IgM antibody index in CSF) or

— positive Borrelia detection by culture or by nucleic
acid demonstration via PCR in CSF [39,50].

Conclusions

The incidence of Lyme disease seems to be much higher
than previously assumed that might be attributed to occu-
pational exposure, leisure time activities and climate change
affecting pathogen transmission. With increasing travel to
endemic areas, LNB has become an international problem.
Laboratory methods (namely serological tests) are essential
for diagnosing LNB, but only when performed according to
the guidelines of scientific medical societies, as successful
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treatment of early LNB can prevent the expensive and
devastating consequences of late LNB.
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