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Abstract — 31 years old pregnant woman at 38 1/7 week of gestation with fever has been admitted to the TSMU First University Clinic
Emergency, with positive COVID-19 PCR test. With characteristic complains of COVID-19 infection. Family history not significant.
Personal history reveals childhood seizure as a result of fever. Vital signs at the admission within normal ranges. All protocol based
laboratory tests has been done and protocol based treatment initiated. On the seventh day of Covid-19 infection because of episodes of
desaturation and termed gestation, pregnancy termination by induction has been done successfully. At the end of early puerperal period
because of hypoxemia resistant to oxygen therapy and CT scan diagnosed severe viral induced pneumonia, with symptoms of
encephalopathy has been documented. Later patient transferred to the mechanical ventilation, protocol based lab tests, diagnostic
procedures and treatment initiated. After 1 month with improved condition patient has been transferred to the ob/gyn department for
ongoing treatment and rehabilitation at this time severely expressed symptoms of encephalopathy were documented.

The underlying mechanisms of neurologic complications in patients with COVID-19 are diverse and, in some cases, multifactorial.
Neurologic complications may arise from direct effects of the virus as well as systemic response to the infection or as a result of long
lasting inadequate oxygenation of all tissues. Although mechanical ventilation is highly complicated by brain damage, covid-19 induced
encephalopathies are as well documented and need more scientifically proved facts of the viral role in this complication.
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I. INTRODUCTION

Coronaviruses are important human and animal pathogens. At the end of 2019, a novel coronavirus was identified as the
cause of a cluster of pneumonia cases in Wuhan. The World Health Organization designated the disease COVID-19 (coronavirus
disease 2019) [1, 2].

Neurologic complications in patients with COVID-19 are common in hospitalized patients [5-12]. More than 80 percent
of hospitalized patients may have neurologic symptoms at some point during their disease course [12 Myalgia, headache,
encephalopathy, and dizziness may be most common, occurring in approximately one-third of patients in China, Europe, and the
United States [5,8,12-14]. Stroke, movement disorders, motor and sensory deficits, ataxia, and seizures appear uncommon
[12.13]. Critically ill patients have a higher proportion of neurologic complications than patients with less severe illness [5,12].

In a systematic review of 192 studies including over 64,000 pregnant and recently pregnant people with suspected or
confirmed COVID-19 [45 46]. 3.3 percent were admitted to an intensive care unit (ICU), and the risk was higher in pregnant
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people compared with non pregnant females of reproductive age with COVID-19 (OR 2.13) and pregnant people without
COVID-19 (OR 19).

+1.6 percent received invasive ventilation
*0.11 percent received extracorporeal membrane oxygenation (ECMO)
*0.8 percent died

The most frequently reported neurologic disorders among pregnant people were — Headache, dizziness, myalgia, alteration of
consciousness, disorders of smell and taste, weakness, strokes, seizures. several mechanisms of short and long lasted neurological
disorders related to COVID-19 have been postulated - thrombophilia associated with the virus or the host immune response
appears to be one important mechanism, as suggested by elevated markers of hypercoagulability and inflammation. Considerable
evidence suggests that COVID-19 is associated with a hypercoagulable state. This is reflected in the extremely elevated D-dimer
levels observed in many patients over the course of the first few weeks of disease, particularly those who are more severely
affected [47]

II. CASE DESCRIPTION

31 years old pregnant woman at 38 1/7 week of gestation has been admitted to the TSMU  First University Clinic
Emergency department because of symptoms worsening, with positive COVID-19 PCR test done 5 days before. Complaints’ at
the admission: fever, general weakness, muscle, joint pain, head ache, sore throat, cough, anosmia, augenesia. Ob/gyn history:
current pregnancy is 7-th, 2 vaginal deliveries and 4 artificial abortions. Menstrual cycle regular, menarche from 11 years. Family
history not significant (Tab N1,2). Personal history reveals childhood seizure as a result of fever. Vital signs at the admission:
RR-22, SpO2 98%, T/A 130/80 mmHg, P-107, T- 38,5. (Table N 3). All protocol based laboratory tests has been done and
treatment initiated — corticosteroid inhalation, prophylactic anticoagulation treatment.

General status at the admission

Table N1
Lang auscultation Diminished lung sounds at lung basses
Abdominal palpation Pregnancy induced enlargement, no labor contractions
Pasternatsky sign Negative on both sides
Heart auscultation Pregnancy related changes
ASA classification 15 score
Intestine function Normal
Urinary system function Normal
Presence of edema Ankle edema resolving after rest
Varicose veins Absent
Skeleton system Normal
Vaginal discharge Normal
Uterine fundal height 36.5 cm
Results of Leopold maneuvers Fetal longitudinal lie, left occipital presentation
FHR auscultation 156 min
BMI 30kg
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Fetal assessment at the admission

Table N2
Ultrasound Fetal data
Placenta Normal location and structure
Amniotic fluid Normal
FHR 157 min
Doppler (UA, MCYV, a. uterine) Normal

Fetal anatomy, presentation

Normal. Cephalic presentation

Fetal weight 32954200 gr

Laboratory values at the admission
Table N3

Blood type O () Rh (+)

Lymphocyte 17.8 % - Decreased

WBC 4.03 10/9/L -Normal

Erythrocytes 3.77 10/12/L- Decreased

Hemoglobin 10.0 g/dl- Decreased

PLT Normal

Fibrinogen 3.1- Normal

Prothrombin index

105% - Elevated

Prothrombin time

12.5% - Normal

APTT

49.7 sec - Prolonged

LDH

229 U/L - Increased

Urea, Creatinine

Normal

D-dimer 3.6 mg/L - Elevated
CRP 56 mg/L - Elevated
Ferritin Normal

Iron Normal

Troponin Normal

HbsAg Negative

Anti-Tp Negative

Anti-HIV Negative
Anti-HCV Negative

Urine test Protein (trace)

On the seventh day of Covid-19 infection because of episodes of desaturation and termed gestation, decision of
pregnancy termination has been made. Under nasal oxygen cannula and epidural anesthesia induction of labor was successful.
3200 gr female neonate has been delivered with APGAR score 8/9. At the end of early puerperal period because of hypoxemia
resistant to oxygen therapy and tachypnea patient has been transferred to CPAP regimen and chest CT has been performed
revealing severe viral infection induced pneumonia. Patient has been transferred to intensive care unit with immediate initiation of
protocol based management. On the 9-th day of COVID-19 - immune phase of the infection laboratory values of CRP was
doubled, procalcitonine in a gray zone. First episode of alertness, confusion and agitation has been documented and sedation of
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the patient been done. On the 14-th day of the viral infection because of sudden negative progression of the disease patient was
transferred to the department of critical medicine and as a result of acute respiratory distress mechanical ventilation has been
initiated. During the period of treatment in the department of critical medicine, symptoms of encephalopathy has been
documented as a result of every episode of the decreasement of sedative medicines. After 1 month of treatment under mechanical
ventilation patients general condition, laboratory values and CT results was improved and mechanical ventilation has been
followed by oxygenation with tracheostomy cannula few days’ later cannula has been removed and patient been transferred to the
ob/gyn department. Starting from the moment of spontaneous respiration neurological symptoms became severely expressed:
disorientation, agitation, phobias, inadequate reactions, sleep disturbance, motor irritation without any deficit. Patient is still
oxygenation with nasal cannula with good hemodynamic and respiratory parameters. In the ob/gyn department condition of the
woman has been assessed by postnatal Edinburgh scale (picture N1) and pregnancy induced psychogenic abnormalities been
excluded. Patient was consulted by psychiatrics concluding presence of cognitive decreasement, intermittent disorientation,
transient psychotic state. Antipsychotic and antidepressant medicines have been prescribed. Recommended psychiatric follow up.

Treatment and manipulations done in the Department of Critical Medicine

Tracheostomy

Pleural drainage

Tracheal sanitation

Chest CT. XR

Pleural, abdominal, urinary tract - USG

Bronchoscopy

Central (subclavian, jugular) and peripheral vessel catheterization

Urine bladder catheterization

Antibacterial treatment

Anticoagulation therapy

Oxygen therapy

Acid-base correction

Glycemic control

Infusion therapy

Treatment by anti agregants

Treatment of arrhythmia

Vaso - inotropic support

Analgesia

Stimulation of diuresis

Hormonotherapy

gastro protection

Continuous monitoring of vital signs

Observation by ob./gyn

Consultation of neurologist
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III. DISCUSSION

The underlying mechanisms of neurologic complications in patients with COVID-19 are diverse and, in some cases,
multifactorial. Neurologic complications may arise from direct effects of the virus as well as systemic response to the infection
[13]. Distinct mechanisms include: neurologic injury from systemic dysfunction — Hypoxemia, prevalent in patients with severe
COVID-19, is likely to play a role in many patients with encephalopathy, as are metabolic derangements due to organ failure and
medication effects. Neurochemical evidence of astrocytic and neuronal injury documented in plasma of patients with moderate
and severe COVID-19 does not suggest a specific pathogenesis [16].

Neuropathologic case series of patients who succumbed to COVID-19 revealed acute hypoxic ischemic damage in nearly
all patients, as well as the presence of hemorrhagic and bland infarcts, microglial activation with microglial nodules [17.18]. In
other series, neuroimaging findings appeared consistent with a leukoencephalopathy and are similar to those described in patients
with acute respiratory distress syndrome (ARDS) unrelated to COVID-19 [19-21]. Maladaptive activity of the renin-angiotensin
system (RAS) may be another relevant path mechanism of COVID-19 infection. SARS-CoV-2 utilizes angiotensin converting
enzyme 2 (ACE2), a membrane-bound protein, as its point of entry into cells [22,23]. By binding to ACE2, the SARS-CoV-2
virus may damage vascular endothelial cells by inhibiting mitochondrial function and endothelial nitric oxide synthetase activity
resulting in secondary cardio- and cerebrovascular effects [24].

A dysregulated systemic immune response to SARS-CoV-2 has also been implicated [25.26]. Critically ill patients with
COVID-19 often develop signs of severe systemic inflammation consistent with a cytokine release syndrome-like presentation
that manifests with persistent fever, elevated inflammatory markers (eg, D-dimer, ferritin), and elevated pro-inflammatory
cytokines [27,28]. Markers of inflammation - TNF-alpha, and interleukin 6 [IL-6]) are elevated in patients with severe COVID-
19 [29,30]. High levels of circulating pro-inflammatory cytokines can cause confusion and alteration of consciousness [9,31]. A
single case series described five patients with delayed awakening after ventilation for COVID-19-related ARDS who underwent
brain vessel wall magnetic resonance imaging, which revealed abnormal contrast enhancement in the vascular wall of the basal
skull arteries, a finding interpreted as possible endotheliitis [32]. However, evidence of resolution of these imaging abnormalities
after corticosteroid treatment was not presented nor was there pathological confirmation of inflammation. [33, 34]. Cytokine
release may also lead to brain injury by microglial activation and a systemic inflammatory response [18.35 ,36].

Some reports provide evidence for direct viral invasion of the nervous system [37-39]. In postmortem case series,
SARS-CoV-2 was detected in most brain specimens, but these findings were unrelated to the severity of neuropathological
findings [18.37.38]. It is uncertain if SARS-CoV-2 directly infects the cerebral vessels. Autopsy studies have reported potential
evidence of direct endothelial invasion by the SARS-CoV-2 [40,41,42,43, 44.45].

Reported case describes psycho-neurological disturbance revealed in a postpartum period after severe COVID-19
infection. Instead of known facts of viral induced brain damage and big amount of clinical cases presented with short and long
lasting psycho-neurological disturbances the problem still need accurate clinical and scientific assessment [46,47,48]
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