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Is SARS-CoV-2 a risk factor for hypotension during spinal anesthesia for obstetric patients?

Obstetrik hastalarda, SARS-CoV-2 spinal sonrası hipotansiyon için risk faktörü müdür? 
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ÖZ

Amaç: COVID-19 pandemisinin başından itibaren, sezaryen operasyonlarında ge-
nel anestezide entübasyon ve ekstübasyon sırasında olası virüs yayılımını önlemek 
için Nöroaksiyel anestezi uygulanması önerilmektedir. Ancak yapılan bazı çalışma-
larda aktif COVID-19 varlığında spinal anestezi güvenliğinin, hipotansiyon nedeniyle 
tartışmalı olduğu belirtilmektedir.  Bu çalışmamızda amacımız COVID-19’lu gebe 
hastalardaki spinal sonrası hipotansiyon oranını literatürde ki COVID 19 olmayan 
hastalarla karşılaştırarak, Nöroaksiyel anestezinin güvenirliliğini tespit etmektir. 

Gereç ve Yöntem: Pandeminin başından, Aralık 2020 yılına kadar olan CO-
VID-19’lu gebelerin medikal kayıtları retrospektif olarak çalışmaya dahil edilmiştir. 
Demografik- vital, özellikle sistolik ve diastolik kan basınçları, kullanılan efedrin-atro-
pin dozları, infüzyon volümleri ve bulantı- kusma sıklığı analiz edilmiştir. 

Bulgular: Spinal anestezinin neden olduğu hipotansiyon hastaların 54’ünde görül-
müştür. (%21,69). Vazopressor (efedrin) tüm hipotansif hastalarda kullanılmıştır. De-
mografik veriler, kullanılan bupivakain ve spinal anestezi öncesi kullanılan kristaloid 
volüm miktarı hipotansif olan ve olmayan hastalar arasında farklılık göstermemiştir. 

Sonuç: Literatürde ilk defa çalışmamızda tek merkezli 249 COVID 19 (+) hastanın 
spinal anestezi sonrası hipotansiyon oranları ile literatürde ki spinal anestezi sonra-
sı hipotansiyon oranları arasında istatiksel olarak fark olmadığı gösterilmiştir. CO-
VID-19 hastalarında rejyonel anestezinin güvenle uygulanabileceğini önermekteyiz.  

Anahtar kelimeler: Hipotansiyon, obstetrik anestezi, rejyonel anestezi, spinal anes-
tezi, SARS-CoV-2

ABSTRACT

Background: Since the onset of COVID-19, recommendations suggest the use of 
neuraxial anesthesia, over general anesthesia for cesarian section to avoid the risks 
of aerosolization associated with intubation and extubation. But the safety of perfor-
ming spinal anesthesia is unclear especially for post spinal hypotension, during the 
presence of active COVID-19. According to a few studies there was a controversial 
discussion about the safety of regional anesthesia. In this study we aimed to compa-
re the incidence of hypotension in COVID-19 pregnant patients between non-COVID 
19 pregnant patients in the literature to see if the spinal anesthesia is safe or if it 
poses an additional risk.

Materials and Methods: Medical records of COVID-19 pregnant women for cesare-
an section from the beginning of the pandemic up to December 2020 were retrospe-
ctively retrieved.  All the demographic-vital data, including systolic and diastolic blood 
pressure (SBP-DBP), ephedrine-atropine doses, infusion volumes, and nausea and 
vomiting were retrospectively analyzed. 

Results: Spinal anesthesia induced hypotension was seen 54 of the patients 
(21,69%). And vasopressors (Ephedrine) were used to all hypotensive patients. 
Demographic data’s, the amount of bupivacaine and crystalloid volume which used 
before the spinal anesthesia showed no differences between hypotensive and 
non-hypotensive patients. 

Conclusion: This is the first retrospective study which shows 249 COVID 19 pa-
tients’ data in one center that no significant difference was seen in the incidence of 
hypotension associated with spinal anesthesia for COVID-19 cesarean section com-
pared to non-COVID group in literature. We recommend using of regional anesthesia 
safely for patients and anesthesiologists during active COVID-19 patients. 

Keywords: hypotension, obstetrical anesthesia, regional anesthesia, SARS-CoV-2, 
spinal anesthesia
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The emergence of severe acute respiratory syndrome corona-
virus 2 (SARS- CoV-2), which has been defined as coronavirus 
disease 2019 (COVID-19), has prompted innumerable alterati-
ons in the practice of anesthesiology. The nature of the asso-
ciation between COVID-19 and pregnancy outcomes remains 
unclear, and meta-analyses involving patients with COVID-19 
who are pregnant are limited. A 2020 systematic review sug-
gested that people who are pregnant did not have an increased 
risk of SARS-CoV-2 infection or symptomatic COVID19, but 
they were at risk of severe COVID-19 when they are infected 
compared with those who were not. (1) And unlike previous vi-
ral pandemics, COVID-19 incidence, prognosis, and maternal 
and neonatal outcomes do not appear to be worse in pregnant 
women compared to the general population. (2) 

In addition to the suggestion of regional anesthesia for the 
obstetric population, the higher rate of aerosol transmission to 
healthcare personnel, The American Society of Regional Anest-
hesia (ASRA), the European Society of Regional Anesthesia 
and Pain Medicine (ESRA) and the European Society of Anest-
hesiology (ESA) published guidance on employing regional 
anesthesia in patients with COVID-19. (3,4)

With regional anesthesia, the risk of person-to-person trans-
mission, which is 6,6 times higher during the respiratory pro-
cedures performed in general anesthesia, is minimalized. (5)

The question is, “is regional anesthesia safe for pregnant CO-
VID-19 patients undergoing cesarean section?”. In a retrospe-
ctive analysis at the beginning of the pandemic, Chen et al. 
reported a higher rate of hypotension after neuraxial blocks. (7)  
After this study, some questions about the safety of regional 
anesthesia appeared in minds. (7, 8). However, the effects of 
SARS-CoV-2 infection on the hemodynamics of pregnant wo-
men who underwent neuraxial anesthesia for cesarean delivery 
are still unclear.

Is there a higher risk of hypotension in COVID-19 pregnant wo-
men during regional anesthesia? The goal of this study was to 
compare the incidence of hypotension in COVID-19 pregnant 
patients to the incidence of hypotension in non-COVID 19 preg-
nant patients in the literature to see if spinal anesthesia is safe 
for this group of patients or if it poses an additional risk.

After the approval of the local ethical committee, we retrospe-

ctively analyzed the files of COVID 19 patients who underwent 
cesarean section under spinal anesthesia to determine the 
incidence of hypotension and management strategies for hy-
potension. The study was carried out with the principles of the 
Helsinki Declaration. Medical records of COVID-19 pregnant 
women who were admitted to our hospital for cesarean section 
were retrospectively retrieved from the beginning of the pande-
mic up to December 2020. The diagnosis criteria followed the 
guidelines of the National Health Commission of Turkey, and 
the SARS-CoV-2 nucleic acid test positivity. 

We accepted neuraxial anesthesia-related hypotension as hy-
potension from the time of local anesthetic injection until 15 min 
after delivery of the newborn. Hypotension was defined as a 
systolic blood pressure below 100 mm Hg or a mean arterial 
pressure below 70 mmHg. All the demographic-vital data, inc-
luding systolic and diastolic blood pressure (SBP-DBP), ephed-
rine-atropine doses, crystalloids and colloid infusion volumes, 
newborn birth weight, and nausea and vomiting were recorded 
too. 

SPSS 17.0 was used to conduct the statistical analysis (SPSS 
Inc, Chicago, IL, USA). Continuous variables were represented 
as mean, standard deviation, and median (min-max), while ca-
tegorical variables were represented as numbers (percentage). 
The Kolmogorov- Smirnov test was used to assess conformity 
to normal distribution. When comparing normally distributed 
data, the student’s t-test was used, when data is normally dist-
ributed data, the Mann Whitney U test was used. Pearson’s 
chi-square or Fisher’s test was used for comparison of catego-
rical variables. For all tests, p < 0.05 was considered statistical-
ly significant.

249 confirmed COVID-19 patients were included for this study. 
54 of 249 cases were hypotensive (21.69 %) and 195 (78.31 %) 
were normotensive. Demographic data and baseline hemody-
namic values were similar between hypotensive and normoten-
sive patients, and no statistical difference was found. 46 of the 
hypotensive patients and 126 of the non-hypotensive patients 
were asymptomatic for COVID-19. 8 of the hypotensive and 
39 of the non-hypotensive COVID-19 group patients showed 
only one of the cough, fever, dyspnea, and tachypnea symp-
toms, and no statistically significant differences were found. 
The mean bupivacaine usage was 12,58 ± 0,89 mg (11-15 mg) 
for the hypotensive group and 12,61 ± 1,08 mg (10-15 mg) for 
the non-hypotensive group. The difference was insignificant 
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(p=0,74) (Table 1). There were no statistically significant differences between the groups (p =0,62) when 1154,72 ± 426,78 (500-
2500) ml crystalloid was infused in the hypotensive group and 1169,70 ± 338,11 (500-2500) ml crystalloid was infused in the 
non-hypotensive group (Table 1). Colloid infusion was used for 19 of the non-hypotensive and 15 of the hypotensive patients and 
no statistically differences were found. (p=0.49).

Ephedrine was used for all the hypotensive patients. Atropine was used 3 of the hypotensive and 1 of the non-hypotensive group 
patients. Atropine usage was significant between groups (X2=5,53 p=0,019) (Table 1). 

Table 1: Demographic properties and total amount of drugs of the groups.

Data are expressed as mean ± SD

Mean arterial pressure> 70 mm 

Hg (n=195)

Mean arterial pressure<70 mm 

Hg (n=54)

p

Age 29,14 ± 5,21 (16-42) 29,74 ± 5,01 (22-45) 0,66
Weight 83,25 ± 17,83 (52-161) 82,21 ± 12,71 (61-110) 0,91
Hight 163,87 ± 7,47 (150-180) 161,00 ± 8,23 (150-175) 0,34
Bupivacaine dosage (mg) 12,61 ± 1,08 (10-15) 12,58 ± 0,89 (11-15) 0,74
Ephedrine dosage (mg) 14,72 ± 6,89 (5-35)
Crystalloid amount (ml) 1169,70 ± 338,11 (500-2500) 1154,72 ± 426,78 (500-2500) 0,62

Newborn weight was 3030,39 ± 575,10 gr for the hypotensive 
COVID-19 group and 3064,10 ± 604,84 gr for the non-hypoten-
sive COVID-19 group, and there was no statistical difference 
between the groups (p=0,59).

Nausea and vomiting were observed in 4 (7.41 %) of the hypo-
tensive patients and 12 (6.15 %) of the non-hypotensive group 
(X2: 0.001, p=0,97).

This is the first retrospective study which shows 249 COVID 
19 patients’ data in one center that no significant difference 
was seen in the incidence of hypotension associated with spi-
nal anesthesia for COVID-19 cesarean section compared to 
non-COVID group in literature. 

COVID-19 has presented challenges to healthcare systems 
around the world and will continue to do so for months and per-
haps years. The threats that the disease poses to both patients 
and healthcare workers have changed medical practice, but 
these changes can offer opportunity to those with subspecialty 
interests in areas such as regional anaesthesia.

At the beginning of the COVID-19 pandemic there wasn’t 
enough data about which anesthesia technique must be use 
or which one is better for mother, newborn, and all health care 
workers (6-8). 

All we know is that virus was transmitted by aerosol and the 
risk of transmission of acute respiratory infection to health pro-
fessionals during tracheal intubation is 6,6 times higher in the 

group exposed (5). However, some of these potential benefits 
of regional anesthesia for healthcare workers and the institution 
rather than the patients themselves, and we must not forget 
that patients are at the center of the shared decision-making 
process when selecting the safest and most effective anesthe-
tic technique for a surgical procedure.

According to a recent editorial, “it is reasonable to consider 
administering regional anesthesia to patients at higher risk of 
complications simply to avoid general anesthesia during the 
pandemic.” But the question is, what complications are we de-
aling with, and what can we do about them? 

At the beginning of the pandemic Chen et all state that they 
used continuous epidural anesthesia or combined spinal-epi-
dural anesthesia (CSE) technique for COVID 19 cesarian sec-
tion procedures and hypotension was significantly seen 12 of 
the 14 women —indeed, a high incidence of hypotension. (6). 
They didn’t explain which technique or drug they used (epidural 
or combined spinoepidural anesthesia) for the anesthesia. In 
the correspondence of the article, they state that they didn’t 
prefer spinal anesthesia because of possible virus location in 
the cerebrospinal fluid and the risk of viral spread and they 
chose epidural anesthesia (10). Epidural anesthesia, which is 
nowadays a less common choice for scheduled cases, then the 
high incidence of hypotension is more concerning. They exp-
lained the perioperative hypotension with SARS-CoV-2 binds 
to the angiotensin converting enzyme-II (ACE2) receptor and 
the ACE2 receptor is a cardio-cerebrovascular protective factor, 
which plays an important role in regulating blood pressure, in 

RESULTSDISCUSSION
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addition to have an anti-atherosclerosis mechanism (11).

Zhang and Chen et al compared hypotension after regional 
anesthesia in COVID 19 and non-COVID 19 pregnant patients 
in another multicenter study (12). After propensity score mat-
ching, they included 286 subjects, 186 SARS-CoV-2-infected 
parturients, and 101 uninfected parturients. The incidence of 
neuraxial anesthesia-related hypotension in COVID-19 par-
turients was 57.4% versus 41.9 % in control parturients, indi-
cating a significant difference between the groups. However, 
there were a few points that were contentious. The authors 
gathered all regional anesthesia data (spinal, epidural, and 
combined-spinal epidural (CSE) technique data), and hypoten-
sion was defined as a systolic blood pressure of less than 100 
mmHg or a mean arterial blood pressure of less than 80% of 
the baseline value (the mean of repeated measurements be-
fore commencing anesthesia). They used vasopressors and 
fluids both prophylactically and after hypotension developed. 
The mean arterial pressure in the hypotensive group was 83,9 
mmHg. Furthermore, the description of a mean arterial blood 
pressure below 80% of the baseline value is debatable (13). 
We only looked at data from spinal anesthesia patients, and 
hypotension was defined as a systolic blood pressure of less 
than 100 mm Hg or a mean arterial pressure of less than 70 
mm Hg. Vasoconstrictors were only used to treat hypotension, 
not to prevent it.

In another study, Karasu et al. looked at the cesarian section 
practices of 61 COVID-19 patients. For 58 of the patients, spi-
nal anesthesia was used, and the incidence of hypotension 
was 25,9%, which was similar to our findings. Hypotension was 
found to be prevalent in 21.69 percent of the participants in our 
study (14).

Before the COVID19 pandemic, a few studies looked at the 
effects of spinal anaesthesia on vital parameters in pregnant 
women. Mercier et al discovered that without pharmacologic 
prophylactic measures, hypotension can occur in up to 80% 
of women after spinal anaesthesia for caesarean section (15). 
Lato et al used Doppler sonography to evaluate 40 women be-
fore and after spinal anaesthesia. They discovered that after 
spinal anaesthesia, blood pressure dropped significantly in 
90% of the women, and that 43% of the women experienced 
severe hypotension (16).

Many theories have been proposed to explain the high inci-
dence and severity of hypotension during spinal anesthesia 
caesarean deliveries (17-18). Maternal age, BMI, weight gain, 
gravidity, history of hypotension, baseline heart rate, fluid pre-

loading, and anesthetic adjuvant have all been shown to be 
predictors of spinal anesthesia-related hypotension in cesarean 
section (19). Other important factors include the height (T5-T4) 
and density of the sensory block, the increased sensitivity to 
local anesthetics combined with the effects of the sympathe-
tic block during pregnancy, the amount of local anesthetic, the 
aggravating role of aortocaval compression by the gravid ute-
rus-baby weight and experience of the anesthesiologist, ASA 
physical status, urgency of surgery, and surgical department to 
be predictive factors for spinal anesthesia related hypotension 
in cesarean delivery ( 19-22).  

There were no differences between groups in terms of demog-
raphic data, baby weight and trimester, amount of local anest-
hetic, or volume of crystalloid infused in our study. Furthermore, 
all of the anesthesiologists had at least ten years of experience 
in obstetric anesthesia.

For many years, perioperative spinal hypotension was belie-
ved to arise primarily because of venous vasodilation. Howe-
ver, studies that have utilized cardiac output monitoring have 
demonstrated that arterial vasodilation is more likely to be 
responsible for the decrease in blood pressure following spinal 
anaesthesia, rather than decreased venous return and cardiac 
output, at least initially (23).  Techniques such as fluid loading, 
vasopressor administration and lower limb compression have 
been shown to decrease the incidence of spinal-induced hy-
potension during cesarean section (17).  However, no single 
regimen has eliminated clinically significant maternal hypoten-
sion, and combination of techniques may be beneficial, but va-
sopressors are now recognized as the most important option in 
the management of hypotension (23). After spinal anesthesia, 
there is a fall in the mean arterial pressure and a marked reduc-
tion in systemic vascular resistance despite increase in cardiac 
output, heart rate, and stroke volume in the first 15 min after 
induction of spinal anesthesia even after fluid therapy can be 
seen. In this situation best treatment is using vasoconstrictors 
for treatment (24, 25).  In this study crystalloid infusion were 
coloaded during the spinal anesthesia performing for hypoten-
sion prophylaxis and treatment, and if the hypotension was per-
sistent crystalloid- colloid volume replacement and intravenous 
ephedrine 10 mg were used. 

 We used ephedrine, which is one of the best choices due to its 
availability for vasopressor treatment in obstetric anesthesia, 
with a minimum dose of 5 mg and a maximum dose of 35 mg 
given to all hypotensive patients. In addition, parasympatholytic 
atropine was used in this study for three hypotensive and one 
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non-hypertensive group patients, which was statistically signi-
ficant.

Several authors have reported that low-dose spinal anesthesia 
for cesarean delivery, using doses of 5-7 mg intrathecal bupi-
vacaine, results in a lesser degree of sympathectomy, vaso-
dilation, and hemodynamic changes, including hypotension. 
Although a lower intrathecal bupivacaine dose reduces the 
risk of hypotension and the associated nausea and vomiting, 
it increases the need for intraoperative analgesic supplemen-
tation. It also leads to a shorter duration of block and a slower 
onset speed (26). If a low-dose spinal anesthesia is planned, 
the combined-spinal epidural technique, which allows for the 
use of an epidural catheter to augment the block, if necessary, 
should be used. Low-dose CSE anesthesia, on the other hand, 
is superior to single-shot spinal anesthesia only in “complica-
ted” patients (such as those with cardiovascular disease and 
compromised babies) and/or when a complicated or prolonged 
caesarean delivery is expected (27). Otherwise, for the majority 
of patients, single-shot spinal anesthesia is now an effective, 
quick, simple, and safe option. Furthermore, obstetric anest-
hesiologists must keep in mind that low-dose spinal anesthe-
sia may necessitate additional analgesia or mask ventilation. 
During pandemics, mask ventilation or the need for general 
anesthesia increase the risk of exposure to patients’ respiratory 
secretions as well as the risk of perioperative viral transmissi-
on to healthcare workers and other patients. Already we know 
that in pregnancy functional residual capacity, end-expiratory 
volumes and residual volumes decreases.  Also decreased 
total lung capacity and inability to clear secretions can make 
pregnant women more susceptible to severe respiratory infe-
ctions (28). We know that COVID-19 causes acute respiratory 
failure, with a major change in the ventilation- perfusion ratio 
and pulmonary shunt, leading to hemoglobin desaturation, and 
signs and symptoms of respiratory discomfort or failure (29). In 
a recent study showed that 82 (5.4%) of the COVID-19 patients 
with severe or critical illness during pregnancy, and 10 (0.7%) 
required mechanical ventilation (30). In light of all available in-
formation, general anesthesia poses a risk to both the patient 
and all medical personnel in the operating room.

There was no failure for regional anesthesia among the 249 
patients in our retrospective analyses, and none of them were 
converted to mask ventilation or general anesthesia. When 
compared to non-COVID 19 pregnant women, we concluded 
that using spinal anesthesia in cesarean section is quick, effe-
ctive, and safe for pregnant women with COVID-19 infection. 

COVID 19 infection does not appear to be a risk factor for hy-
potension after spinal anesthesia in infected women.
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