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Tick-borne encephalitis (TBE), an emerging infec-
tious disease, has shown a deeply evolving epide-

miology during the past decade, especially in Europe 
(1). TBE virus (TBEV) is transmitted mainly to humans 
by tick bites and occasionally by consumption of con-
taminated dairy products (1). Although most infec-
tions caused by the TBEV European subtype are as-
ymptomatic, some patients’ conditions could worsen 
to show severe encephalitis, associated with long-term 
sequelae (1). Data dealing with TBEV infection during 
pregnancy are scarce. We report a case of severe TBE 
and long-term sequelae in a pregnant woman.

In July 2020, a 34-year-old woman at 20 weeks 
of gestation was admitted to an emergency depart-
ment in Strasbourg, France, because of meningismus 
associated with nystagmus. The patient lived in Ber-
lin, Germany, traveled to the Black Forest (Germany), 
and visited Provence (southeastern France) and Al-
sace (northeastern France) on the way home before 
symptom onset.

On day 3, TBEV serologic results were positive 
for IgM and negative for IgG (Figure). The patient 
progressed to severe hyperactive delirium, requiring 
sedation and intubation. After a second lumbar punc-
ture, results of reverse transcription PCR testing of ce-
rebrospinal fluid (CSF) was positive for TBEV (Figure). 
A second MRI showed signs of diffuse leptomeningitis 

We report a case of severe tick-borne encephalitis in a 
pregnant woman, leading to a prolonged stay in the inten-
sive care unit. She showed minor clinical improvement 
>6 months after her presumed infection. The patient was 
not vaccinated, although an effective vaccine is available 
and not contraindicated during pregnancy.
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with deep cerebral nuclei involvement (Appendix Fig-
ure, https://wwwnc.cdc.gov/EID/article/29/3/22-
1328-App1.pdf). At cessation of sedation (day 7), the 
patient remained in a coma. Iterative TBEV serologic 
results showed appearance of specific IgG (Figure).

At admission (day 0), lumbar puncture showed 
pleocytosis (70 cells/mm3) and 55 mg/dL of protein, 
and all virologic molecular tests results and bacterial 
culture results were negative. Lyme borreliosis sero-
logic test results were negative. Results of magnetic 
resonance imaging (MRI) of the brain were unre-
markable. Faced with a worsening of her condition, 
she was transferred to the intensive care unit 2 days 
later and showed aseptic meningoencephalitis. Given 
her recent history of travel, we tested for West Nile 
virus, dengue virus, Zika virus, Toscana virus, and 
chikungunya virus; all results were negative. An au-
toimmune etiology was ruled out by biologic testing.

At the beginning of August 2020, the patient was 
transferred to Charité Universitätsmedizin in Berlin, 
Germany. The next 2 MRIs, performed in September 
and November 2020, showed progression to deep 
cerebral nuclei and thalamic hemorrhagic transfor-
mation and cerebral atrophy (Appendix Figure). She 
was discharged to a neurologic rehabilitation center 
after 85 days of hospitalization and had tetraparesis 
and polyradiculitis. A tracheostomy and a gastros-

tomy were performed. After intensive rehabilitation, 
the patient showed slow and minor clinical improve-
ment. She was not vaccinated against TBE and did not 
recall either a tick bite or consumption of raw milk 
products. All uterine ultrasounds performed during 
her hospitalization showed development of the fetus 
on schedule. The patient gave birth to a healthy boy 
by cesarean delivery at term.

Six previous cases of TBEV infection occurring 
during pregnancy have been published (2,3). For this 
case, as well as for 2 previously reported cases, preg-
nancy proceeded normally despite severe maternal 
infection (4). However, for 2 cases reported in 1966 
(3), premature birth and fetal or neonatal intracranial 
hemorrhage occurred after the mother was infected. 
Although vertical transmission is known to occur 
with other arboviruses, such as Zika virus, to date, it 
has not been demonstrated for TBEV in humans (4) 
and has only been described in some animal models 
(5,6). Transplacental transmission seems unlikely be-
cause of the barrier function of the placenta and the 
short time of TBEV viremia in natural infection (1).

Pregnancy-associated changes in the immune sys-
tem probably influenced the critical state of the patient. 
Usually, during the phase involving central nervous 
system symptoms, specific TBEV antibodies appear in 
blood or CSF samples, but viral RNA cannot be detected 

Figure. Tick-borne encephalitis in 
pregnant woman and long-term 
sequelae showing relevant clinical 
and laboratory findings, including 
TBEV antibody kinetics in serum 
samples. TBEV IgM (blue curve) 
and IgG (red curve) were detected 
in serum samples by using the 
Serion ELISA Classic TBE Virus 
IgG/IgM Kit (https://www.serion-
immunologics.com) according to 
the manufacturer’s instructions. 
Results are expressed in arbitrary 
units (AU) per milliliter, with a 
positive threshold of 15 AU/mL for 
IgM (blue dot-dash line) and 150 
AU/mL for IgG (red dot-dash line). 
Green arrows indicate clinical 
findings; black circles indicate 
timing of MRIs; purple arrows 
indicate TBE real-time RT-PCR 
performed for CSF, with the Ct 
value for a positive result. An in-
house RT-PCR for TBEV nucleic 
acid was performed on CSF 
samples. Primer and probe sequences targeted the 3′-untranslated region of the viral genome as described by Cassinoti and Swchaiger 
(2). A positive control, a negative control, and an internal control were included to monitor overall efficiency of the RT-PCR. CSF, 
cerebrospinal fluid; Ct, cycle threshold; D, day after admission; M, month after admission; MRI, magnetic resonance imaging; RT-PCR, 
reverse transcription-PCR; TBEV, tick-borne encephalitis virus.
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in those biologic fluids. TBEV RNA is rarely detected 
in CSF samples, as for our patient, corresponding to 
severe or fatal cases occurring in immunosuppressed 
patients (7,8). Relative to pregnancy-related immuno-
tolerance, this patient also showed development of a 
delayed humoral immune response to TBEV because 
the first serologic results were negative at the onset of 
clinical central nervous system disease (1,7).

Cellular immune response is also required for the 
clearance of TBEV infection (1,6,9,10). We did not ex-
plore the cell-mediated response of our patient, but 
it was potentially also weakened by her pregnancy 
condition, which could explain the prolonged viral 
replication in CSF.

Concordant with the severe disease progression 
of this patient, iterative MRI showed cerebral me-
ningo-radiculoencephalitis evolving to deep cerebral 
nuclei and thalamic hemorrhagic transformation and 
cerebral atrophy. Abnormalities on brain MRI are re-
ported in only 20% of TBE patients (7).

As for all previously reported cases, this patient 
was not vaccinated against TBE. However, an effec-
tive vaccine is available and not contraindicated dur-
ing pregnancy.

Further research is warranted to assess the course 
of TBEV infection during pregnancy. In this context, 
our case study offers relevant information and high-
lights the need for vaccination against TBE in disease-
endemic areas.
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Appendix 

Appendix Figure. Tick-borne encephalitis in pregnant woman and long-term sequelae. Brain and spinal 

magnetic resonance imaging (MRI). A) Brain and spinal MRI performed at D3 (MRI2): Cerebral coronal 

pregadolinium fluid-attenuated inversion recovery (FLAIR) (a), axial postgadolinium FLAIR (b), axial 

diffusion (c), cerebral axial postgadolinium T1 (d), lumbar spine sagittal postgadolinium T1 (e). Weighted 

https://doi.org/10.3201/eid2903.221328
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MR images: Deep cerebral nuclei involvement with appearance of bilateral thalamic FLAIR 

hyperintensities (arrowheads). Crus cerebri FLAIR hyperintensities (stars). Leptomeningeal, cranial nerve 

and spinal nerve contrast enhancements (arrows). White matter left corona radiata diffusion hyperintensity 

with mild ADC decrease (white circle). B) Brain MRI performed at M2 (MRI3): Cerebral coronal (a) and 

axial (b) FLAIR without gadolinium weighted MR images: Persistence of deep cerebral nuclei, bilateral 

thalamic (arrowheads) and crus cerebri FLAIR hyperintensities (stars). Disappearance of white matter left 

corona radiata diffusion hyperintensity. Widening of subarachnoid spaces and enlargement of ventricles in 

relation to cerebral atrophy. C) Brain and spinal MRI performed at M4 (MRI4): Cerebral coronal FLAIR 

without gadolinium (a), axial susceptibility weighted image (b) weighted MR images: Exacerbation of 

cerebral atrophy. Almost total regression of deep cerebral nuclei and thalamic FLAIR hyperintensities 

(arrowhead), but appearance of susceptibility weighted image hypointensities corresponding to 

hemorrhagic transformation (arrowhead). Bilateral brachial plexus nerve enlargement and hyperintensities 

(arrows). 


