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Background: Pregnant women are usually more susceptible to infec-
tion due to typical physiological and mechanical changes, such as
increased heart rate, stroke volume and pulmonary residual capac-
ity. The aim of this study was to evaluate an innovative anesthesi-
ologic opioid-free management protocol in symptomatic pregnant
women, with COVID-19 and with oxygen therapy, undergoing ce-
sarean delivery with spinal anesthesia. Methods: With the patient
in the sitting position, spinal anesthesia was performed at the L1–L2
level. Vertebral level has been identified starting from the sacrum,
we counted the laminae in the caudal-to-cephalad direction, which
was thenmarked with a surgical pen. The technique was performed
in asepsis, in the subarachnoid space aȻter vision of clear Cephalo-
Spinal Fluid (CSF) in the spinal needle 27 Gauge, without letting out
the CSF, bupivacaine 0.5% 10mg, dexmedetomidine 10 µg and dex-
amethasone 4 mg was injected. Results: During the study period,
40 pregnant women with one or more symptoms and supplemen-
tal oxygen (FiO2 35–40%)who underwent cesarean delivery were in-
cluded in the study. All pregnant women had pain visual analog
scale (VAS)≤3, and no pregnant women required rescue dose. Ad-
verse eȞfects, such as nausea, vomiting, shivering, or pruritus were
not recorded in any case. AȻter a mean of 2.5 hours from the spinal
anesthesia, all the included women had a complete motility of the
lower limbs andwere able tomobilize independentlywithin 12 hours
aȻter delivery. Mean time to first Ƞlatus was about 8 hours aȻter de-
livery. Conclusions: Pregnant women in COVID-19 can safely receive
intrathecal dexamethasone and dexmedetomidine during planned
cesarean delivery.
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1. Introduction
In December 2019 a novel Coronavirus, SARS-COV-2,

was identified as the cause of a severe acute respiratory syn-
drome, label COVID-19 [1]. COVID-19 could range from
asymptomatic infection to severe viral pneumonia with res-
piratory failure.

Pregnant women are usually more susceptible to infection
due to typical physiological and mechanical changes, such as

increased heart rate, stroke volume and pulmonary resid-
ual capacity [2]. Fever, cough, and dyspnea are the most
common symptoms of COVID-19 in pregnant women [3–5].
They are more predisposed to superimposed bacterial infec-
tions due to direct mucosal injury and dysregulation of im-
mune responses after viral pneumonia [6–8]. The evidence
of physiological and mechanical changes during pregnancy
may influence anesthetic management inwomen undergoing
cesarean delivery while positive at SARS-COV-2.

The aim of this study was to evaluate an innovative anes-
thesiologic opioid-free management protocol in pregnant
women with SARS-COV-2 undergoing cesarean delivery.

2. Materials andmethods
2.1 Study design

This was a cohort study of pregnant women with SARS-
COV-2 infection referred to University of Naples Federico II
(Naples, Italy) from 1 September 2020 to 15 December 2020.

Inclusion criteria were pregnant women with confirmed
COVID-19 undergoing cesarean delivery. A confirmed case
of COVID-19 was defined as a positive result on real-time
reverse-transcriptase-polymerase-chain-reaction (RT-PCR)
assay of nasal and pharyngeal swab specimens. Only women
at or after 34 weeks of gestation, and only those with one or
more symptoms (including fever, cough, fatigue, and short-
ness of breath) of COVID-19 and with oxygen therapy were
included in the study.
2.2 Anesthesiologic protocol

In our center, a path dedicated to COVID-19 patients was
set up, including a dedicated delivery room, an operating
room and a hospital ward. Each room was equipped with a
clean path with a room used for dressing the operators and
a dirty path with a room used for undressing and sanitiz-
ing the operators. All the providers used the following PPE:
waterproof suit, double boots, double gloves, protective gog-
gles, FFP3 mask, visor. Patients were asked to wear surgical
masks.
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In the operating room, a venous access was placed (18–16
G) and antibiotic prophylaxis was administered (Cefazolin 1
or 2 g iv) 30 minutes before skin incision. Pantorc 40 mg
iv was also used. Vital signs were monitored: SpO2, ECG,
NIBP each 2.5 minutes until fetal extraction, then every 5
minutes. A co-loading was started with 500 mL of crystal-
loids iv. We proceed to an intraoperative fluid administra-
tion of 15–20 mL/kg/hour of iv crystalloids. With the pa-
tient in the sitting position, spinal anesthesia was performed
at the L1–L2 level. Vertebral level has been identified start-
ing from the sacrum, we counted the laminae in the caudal-
to-cephalad direction, which was then marked with a sur-
gical pen. The technique was performed in asepsis, in the
subarachnoid space after vision of clear Cephalo-Spinal Fluid
(CSF) in the spinal needle 27 Gauge, without letting out the
CSF, bupivacaine 0.5% 10 mg, dexmedetomidine 10 µg and
dexamethasone 4 mg was injected. The patient was placed
supine with a wedge under the left side. In case of maternal
hypotension (MAP <60 mmHg, SAP <90 mmHg or <20%
of the initial values), if associated with maternal bradycardia,
Ephedrine 0.1 mg/kg iv was administered, if associated with
tachycardia, Phenylephrine 100 mcg/each bolus ev was ad-
ministered. At the time of fetal extraction, Oxytocin 5 IU iv
was administered as a slow bolus (3 minutes for all patients, 5
minutes in case of cardiopathic patients). This was followed
by 10 IU/hour of Oxytocin in 500 mL in slow infusion in the
following 2/4 hours post-partum. The infusion of Oxytocin
started soon after birth. In case of poor uterine contraction
or postpartum hemorrhage (defined as blood loss exceeding
1000 mL), methylergometrine 0.4 mg i.m. was administered.
After surgery we administered intravenous paracetamol 1 g
3 times a day. Keterolac 30 mg was available as rescue dose.
Pain control was considered good in case of VAS<4.

The patients were contacted every 6 hours by videocall on
the first postoperative day to establish: VAS, presence of ad-
verse effects such as nausea or vomiting or pruritus, mobi-
lization, time to first flatus and pharmacological therapy was
based on the patients’ responses.

3. Results
During the study period, 40 pregnant women with one

or more symptoms and supplemental oxygen (FiO2 35–40%)
who underwent cesarean delivery were included in the study.
Out of the 40 included women, 30 had planned cesarean de-
livery for prior cesarean delivery, 5 had cesarean delivery for
breech presentation, 4 had cesarean delivery for placenta pre-
via, and one had cesarean delivery for maternal request. No
women were on anticoagulation at the time of delivery.

All pregnant women had VAS ≤3, and no pregnant
women required rescue dose. Adverse effects, such as nau-
sea, vomiting, shivering, or pruritus were not recorded in
any case. After a mean of 2.5 hours from the spinal anes-
thesia, all the included women had a complete motility of the
lower limbs and were able to mobilize independently within
12 hours after delivery. Mean time to first flatus was about 8
hours after delivery.

4. Discussion
This study aimed to evaluate an innovative anesthe-

siologic management protocol in pregnant women with
COVID-19 undergoing cesarean delivery. We opted for an
opioid free management to avoid opioid-related side effects
that may worse the symptoms of COVID-19. Opioids in-
duce alterations in immune function at level of lymphocyte
and phagocytic cell and increase susceptibility to infections
[9].

We chose to inject dexamethasone 4 mg due to a pow-
erful anti-inflammatory action. Intrathecal dexamethasone
administration may influence intraspinal prostaglandin syn-
thesis by inhibiting cytosolic phospholipase A2 (cPLA2) in
laminae I and II after peripheral tissue injury and the ex-
pression of cyclo-oxygenase 2 reducing the peripheral in-
flammatory state, postoperative pain and analgesic require-
ments [10–12]. Epidural dexamethasone plus levobupiva-
caine prolongs the duration of spinal analgesia during com-
bined spinal-epidural for management of labor pain, with
hemodynamic stability and limited maternal and neonatal
adverse effects [13]. Some study revealed that epidural
bupivacaine—dexamethasone admixture had the same anal-
gesic potency as bupivacaine—fentanyl with opioid sparing
and antiemetic effects [14].

In COVID-19 patients with established moderate-to-
severe ARDS dexamethasone down-regulates pulmonary
and systemic inflammation improving medical condition
[15].

All of glucocorticoids have anti-inflammatory effect but
we opted to administrate dexamethasone because it is 20–30
timesmore potent than the natural hormone cortisol and 4–5
times than prednisone, moreover dexamethasone had a long
half-life of 36–54 hours [15, 16].

Dexmedetomidine is a highly selective a-2 adrenergic ag-
onist used like adjuvant in anesthesia. There were differ-
ent possible mechanisms to explain the enhanced anesthetic
efficiency. According to some researchers the action of
α2-agonism of dexmedetomidine, induces vasoconstriction,
which might contribute to prolonging the period of analge-
sia. Also dexmedetomidine potentiates the spinal block via
a synergistic interaction between α2 receptors and sodium
channels, resulting in a reduction in the dose of the local anes-
thetics required for achieving effective spinal anaesthesia for
certain surgical procedures [17].

Dexmedetomidine 10 mcg was administrated in spinal
anesthesia in order to enhance the anesthetic effect in lo-
cal anesthesia. Dexmedetomidine together with bupivacaine
can increase the duration of anesthesia with shorter sensory
and motor block onset compared with bupivacaine alone an-
dit guarantee hemodynamic stability, consumption of rescue
dose of analgesic drug reduce [18]. Intrathecal dexmedetomi-
dine significantly reduced the occurrence of shivering dur-
ing cesarean section, it inhibit the body’s thermoregulatory
center by the block of the transmission of body temperature
information at the level of the spinal cord. It is important
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because shivering increase oxygen consumption and carbon
dioxide production, with a certain impact onmaternal physio
logical function. Dexmedetomidine can reduce the use of
opioids during cesarean delivery reducing the risk of nau-
sea and vomiting. Also in the postoperative period it have
an opioid sparing effect reducing rescue dose of opioid and
analgesic [19]. Intrathecal dexmedetomidine during cesarean
section appears safe both for the mother and for the fetus.
Dexmedetomidine is not easily transferred through the pla-
centa due to their fat-soluble characteristics so it does not in-
crease neonatal adverse reactions during cesarean section. No
significant differences in neonatal 1- and 5-min Apgar scores
or cord blood gas parameters are observed. Also, it did not
increase the incidence of adverse reactions such as maternal
bradycardia and hypotension [20]. No abnormal symptoms
or signs in the nervous systemwere found, which suggest that
dexmedetomidine is a safe intrathecal adjuvant.

5. Conclusions
In summary, pregnantwomen inCOVID-19 can safely re-

ceive intrathecal dexamethasone and dexmedetomidine dur-
ing planned cesarean delivery.
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