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ABSTRACT

Objective: We aimed to evaluate the characteristics, prognosis, laboratory parameters, and mortality of severely ill obstetric patients due to
severe COVID-19 disease and determine the factors affecting mortality.

Methods: Medical records of obstetric patients with COVID-19 infection were reviewed. Patients were admitted to the intensive care unit (ICU)
and the outcomes of the newborns were evaluated furtherly.

Results: A total of 325 women were included. The ICU requirement was 8.6% (28/325). Among 28 women admitted to ICU maternal mortality
rate was 53.6% (15/28), and preterm delivery rate was 88% (24/28). The 27 newborns were evaluated furtherly. Six stillbirths occurred. 40.7%
(11/27) of the newborns had 1st minute APGAR scores lower than 7, while 33.3% (9/27) of them had 5th minute APGAR scores lower than 7.
Body mass index, CRP, D-dimer, LDH, and CRP/Alb ratio were found to be significantly higher in the mortality cohort than surviving women
requiring ICU. The CRP/AIb ratio was the most significant predictor of COVID-19-related maternal death in ICU.

Conclusion: The study revealed that COVID-19-related maternal mortality is considerably high in severely ill patients. The CRP/Alb ratio
is a significant predictor of mortality. The cesarean section and preterm delivery rates were significantly high in severely ill mothers with
COVID-19. Additionally, the severity of the mothers’ illness negatively influenced neonatal outcomes.
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6z
Amag: Siddetli COVID-19 hastaligi nedeniyle yogun bakimda yatan obstetrik hastalarin ézelliklerini, prognozunu, laboratuvar parametrelerini
ve mortalitesini degerlendirmeyi ve mortaliteyi etkileyen faktorleri belirlemeyi amagladik.

Gereg ve Yontem: COVID-19 enfeksiyonu olan obstetrik hastalarin tibbi kayitlari incelendi. Yogun bakima yatirilan hastalar ve yenidoganlarin
sonugclari ayrintili olarak degerlendirildi.
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Bulgular: Toplam 325 hasta calismaya dahil edildi. Yogun bakim gereksinimi %8.6 (28/325) idi. Yogun bakima yatirilan 28 hasta arasinda
maternal mortalite orani %53.6 (15/28) ve preterm dogum orani %88 (24/28) idi. 27 yenidogan ayrintili olarak degerlendirildi. Alti 614 dogum
gerceklesti. Yenidoganlarin %40.7’sinin (11/27) 1. dakika APGAR skorlari 7°den dusukken, %33.3'lnln (9/27) 5. dakika APGAR skorlari 7°den
diUsukta. Vucut kitle indeksi, CRP, D-dimer, LDH ve CRP/Alb oraninin, yogun bakima ihtiyac duyan hayatta kalan hastalara gére mortalite
kohortunda anlamli derecede daha ylksek oldugu bulundu. CRP/Alb orani, YB'da COVID-19 ile iliskili anne 6limUnin en énemli predictor
faktoru olarak bulundu.

Sonug: Calismamiz yogun bakim hastalarinda COVID-19 ile iligkili anne 6limunin énemli dlglide ylksek oldugunu ortaya koydu. CRP/Alb
oranini mortalite igin 6nemli bir prediktor olarak bulduk. Sezaryen ve erken dogum oranlar COVID-19’lu yogun bakim hastalarinda anlamli

derecede yUksekti. Ek olarak, annelerin hastaliginin ciddiyeti yenidogan sonuclarini olumsuz yénde etkiledi.

Anahtar kelimeler: COVID-19, obstetric, 6l1im orani, yogun bakim Unitesi

Introduction

The World Health Organization (WHO) declared the
new coronavirus disease (COVID-19) as an epidemic
on March 11, 2020, and the first case of COVID-19 was
detected in our country on the same date (1). By May
2022, WHO had announced more than 517.648.631
confirmed cumulative cases and approximately
6.261.708 cumulative deaths (2). On the same date,
Turkey, reported more than 15.050.207 confirmed
cumulative cases and about 98.878 cumulative deaths

.

While the course of COVID-19 disease can be
asymptomatic, it can also present a clinical
manifestation that can range from mild symptoms to
respiratory failure or multi-organ failure (1,3). Although
yielding data provide us a point of view regarding
the characteristics of COVID-19 infection in the
general population, there are very little data exist in
terms of risk factors concerning COVID-19 disease in
specific patient groups, such as obstetric patients (4).
Previous pandemics reports revealed that COVID-19
infection in pregnant women was associated with an
increased risk for complications (5). After then, Li et al.
(4) stated the COVID-19 disease usually presented
mild respiratory symptoms in pregnant women,
predominantly together with fever and pneumonia;
on the other hand, other severe respiratory symptoms

were reported to be less common. Furthermore,
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Antoun et al. (6) suggested that COVID-19 disease
could lead to an increase in the prevalence of preterm
birth, preeclampsia, and cesarean section, without
increasing severe complications in newborns. Finally,
it was concluded in another report that, despite the
generally mild or asymptomatic course of COVID-19
disease in young patients, the risk of severe and
complicated illness was higher in the pregnant
population of the same age (7).

Although several studies are conducted in the
general population researching the clinical and
laboratory parameters predicting the progression to
severe disease in COVID-19, the data are very few in
obstetric patients. Therefore, we aimed to evaluate
the characteristics, prognosis, laboratory parameters,
and mortality of obstetric patients followed up in the
intensive care unit (ICU) due to severe COVID-19
disease and to determine the factors affecting
mortality.

Materials and Methods

The study was conducted in accordance with
the Helsinki Declaration and registered to www.
clinicaltrials.gov (NCT05264987). After the approval
of the local ethics committee (2011-KAEK-25 2021/06-
20), obstetric patients hospitalized in the ICU of
Bursa Yuksek |htisas Training and Research Hospital

between March 11, 2020 - September 15, 2021, were
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reviewed retrospectively. Patients admitted to the ICU
for COVID-19 during the pregnancy and postpartum
period, from the beginning of pregnancy and up to
42 days after delivery, were included in the study.
Patients with clinically suspected COVID-19 disease
and having negative PCR tests were excluded from
the study.

Demographic data, obstetric histories, comorbidities,
treatments received in the ICU, delivery types,
anesthesia types, and outcomes of newborns and
mothers were retrospectively evaluated from the
medical records. The need for the mechanical
ventilator, the length of stay in the ICU, and outcomes
of mothers were recorded. Laboratory findings
were noted on the first day of admission to the ICU,
including routine complete blood count, liver and
kidney function, coagulation parameters, C-reactive
protein (CRP), and albumin levels. Then neutrophil
to lymphocyte (N/L) ratio, platelet to lymphocyte
(P/L) ratio, and CRP to albumin (CRP/Alb) ratio were
calculated. Deceased patients were evaluated in
detail, and extreme cases were discussed.

The data were analyzed using SPSS Statistics for
Windows version 19.0, 2010 (Armonk, NY: IBM
Corp.). The Fisher's exact test was conducted to
analyze categorical variables. Non-parametric tests
were performed to analyze the small sample-sized
data (n<30). The continuous maternal variables
were compared using the Mann-Whitney-U test. The
maternal characteristics and laboratory tests were
presented as median (25-75 percentiles) and number
(%). Poor neonatal outcomes were determined as 1
and 5" minute APGAR scores lower than 7, and poor
maternal outcomes were identified as maternal death.
The relation of the contributing factors with poor
neonatal outcomes was analyzed using the Spearman
correlation test. The statistically significant parameters
in the maternal death were included in a further
logistic regression model. After the multicollinearity
analysis (tolerance >0.4), the Hosmer-Lemeshow
test was performed to check the model’s fitness.

The effect sizes were presented as odds ratios (OR)
and 95% confidence intervals (Cls). Additionally,
receiver operating characteristic (ROC) curve analysis
was conducted to find out optimal cut-off level and
sensitivity and specificity of the demonstrated cut-off
value of the independent parameters associated with
maternal mortality. All tests were performed as two-
tailed, and p<0.05 was considered significant.

Results

Ward patients

During the time process of this study, 516 patients
were admitted to the COVID-19 obstetrics ward, and
325 patients with positive SARS CoV-2 PCR tests were
included in the analysis. Of these, 271 (83.9%) were
hospitalized during pregnancy, and 54 (16.6%) in the
postpartum period. 296 (91.1%) of the hospitalized
patients were discharged well from the hospital, 28
(8.61%) patients required admission to the ICU, and
one died in the obstetrics ward. Of the 296 discharged
patients, 137 patients were discharged with an
ongoing pregnancy and 159 in the postpartum period.
Of the159 postpartum patients, five aborted, 106 were
delivered by cesarean section (general anesthesia
rate 6.6% and spinal anesthesia rate 93.4%), and 48
were delivered vaginally (Figure 1).

The rate of asymptomatic patients at the time of
admission to the hospital was 10.7%. Dyspnea
21.4%, cough 14.3%, anosmia and ageusia 3.6%, and
vomiting 3.6% were observed in patients. Only one
of our patients had received the COVID-19 vaccine.
She was hospitalized and discharged during her
pregnancy.

The Code Blue Case in the Obstetrics Ward

The case was a 35-years-old, 27 gestational weeks
pregnant woman with no comorbidity who was being
followed up in the obstetric ward. Due to respiratory
distress, the patient was intubated in the ward following
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Figure 1. Flowchart of the study

the Code Blue emergency call. Then a sudden cardiac
arrest was developed just before the transfer to the
ICU. Cardiopulmonary resuscitation was immediately
started, and a perimortem cesarean section was
performed. A living neonate was delivered, with the 1%
minute APGAR score of 0 and the 5" minute APGAR
score of 4. This newborn was excluded from the
neonatal outcomes analysis.

Difficult Airway in a Morbid Obese Patient

The case was a 25-years-old morbid obese patient
with a BMI of 49.2 kg/m?2. The patient was consulted
with the Anesthesiology and Reanimation team due
to severe respiratory distress on the third postpartum
day. The consultant team considered transferring the
patient to ICU; however, it was decided to secure the
airway first in the ward before the transfer because
of the severe dyspnea. Both mask ventilation and
intubation of this patient were difficult. Intubation
was possible in the third attempt with gum elastic
bougie. Seven healthcare personnel were infected
with SARS-CoV-2 from the patient despite wearing
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Level-3 personal protective equipment. At that time,
vaccination had not yet started in our country.

ICU patients

A total of 28 women were admitted to the ICU. Of these
patients, 18 (64.29%) were postpartum patients, and
10 (35.71%) had ongoing pregnancies. The criteria for
admission to ICU were respiratory rate =30 breaths per
minute, oxygen saturation level <90%, and Horowitz
index =300 mmHg. The maternal characteristics
and the comparison of the data between mortality
and survival patients were presented in Table 1. The
comparison of the laboratory parameters at first
admission to the ICU was presented in Table 2.

While 16 of our cases were followed up with
high-flow nasal oxygen therapy, 22 patients were
intubated due to refractory hypoxemia and needed
invasive mechanical ventilation. The requirement for
mechanical ventilation was 82.14% (n=23) in all our
obstetric COVID-19 ICU patients. All the postpartum
patients were placed in the prone position. Also, the
other pregnant patients were placed in the prone
position after delivery. The median (25-75 percentiles)
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Table 1. Demographic data of the cases admitted to the ICU

Age, years
BMI, kg/m?
Gravidity, n
Parity, n

Gestational weeks, weeks

APACHE I1, points

Total (n=28)
32.5(27.0 - 35.8)
27.5(24.9 - 30.9)

2.5(2.0-3.0)

1.0(1.0 - 2.0)
32.0(28.0 - 35.0)
16.5 (15.0 - 23.5)

Comorbid diseases, yes 10 (35.7)
Pregnancy-induced hypertensive diseases 5(17.6)
Cardiac diseases 1(3.6)
Diabetes mellitus 3(10.7)
Substance abuse 1(3.6)

Trimester, n
18 trimester 0(0.0)
2" trimester 6 (21.4)
31 trimester 22 (78.6)

Birth, n
None 3(10.7)
Vaginal 3(10.7)
Cesarean section 22 (78.6)

Anesthesiat, n
General anesthesia 11 (50.0)
Regional anesthesia 11 (50.0)

Survival (n=13) Mortality (n=15) p
34.0 (27.5 - 37.0) 32.0(27.0 - 35.0) 0.501
25.0 (24.4 - 27.8) 29.4(27.5-31.2) 0.019*

3.0(2.0-3.0) 2.0(2.0-3.0) 0.932

2.0(1.0-2.0) 1.0 (1.0 - 2.0) 0.744
30.0 (25.0 - 34.5) 33.0(28.0 - 36.3) 0.212
16.0 (14.5 - 20.0) 19,00 (15.0 - 25.0) 0.164

6 (46.2) 4(26.7) 0.433
3(23.1) 2(13.3) 0.599
1(7.7) 0(0.0)
2(15.4) 1(6.7)
0(0.0) 1(6.7)

0.372
0(0.0) 0(0.0)
4(30.8) 2(13.3)
9 (69.2) 13 (86.7)

0.183
3(23.1) 0(0.0)
1(7.7) 2(13.3)
9(69.2) 13 (86.7)

0.665
4(44.4) 7 (53.8)
5(55.6) 6 (46.2)

Categorical variables are presented as n (%), continuous variables are presented as median (25-75 percentiles); APACHE II: Acute Physiology and Chronic Health
Evaluation-Il, BMI: Body mass index, ICU: Intensive care unit; *p<0.05; "Number of patients who delivered only by cesarean section.

length of stay in the ICU was 10.0 (4.0 — 15.0) days,
and the median (25-75 percentiles) number of days
spent on the mechanical ventilator was 4.0 (1.0 — 10.8)
days.

A massive pulmonary embolism developed in a
patient on the 6™ day in the ICU despite thrombolytic
therapy; then, she died in the ICU on the same day.

Outcomes of patients discharged from the ICU during
pregnancy

We were able to discharge three patients to the
obstetrics ward with an ongoing pregnancy. One of
these patients gave birth by cesarean section under
epidural anesthesia six weeks after discharge, and
the other delivered vaginally eight weeks later. The
records of the last patient could not be accessed
because she did not give birth in our hospital.

Maternal mortality

The mortality rate of obstetric patients admitted to the
ICU due to COVID-19 disease was found to be 53.57%
(15/28). The all-over mortality rate of the hospitalized
obstetric patients with COVID-19 disease was found to
be 4.92% (16/325).

Factors that influence maternal mortality

The body mass index (BMI) was significantly higher in
patients who died than survived patients (p=0.019).
Cesarean section was performed in 22 of our cases,
and general anesthesia was applied at a rate of 50%.
The reasons for preferring general anesthesia were
low platelets, cardiac causes, severe respiratory

distress, and one case previously intubated in the ICU.
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Table 2. Laboratory parameters at initial admission to the ICU

Hemoglobin, g/dL

White Blood Cell, mcl
Neutrophil count, x10%/mL
Lymphocyte count, x10%/mL
Platelet, mcl

Aspartate Aminotransferase, U/L
Alanine Aminotransferase, U/L
Blood Urea Nitrogen, mg/dL
Creatinine, mg/dL

C-Reactive Protein, mg/L
Fibrinogen, mg/dL

D-dimer, mg/mL

Ferritin, ng/mL

Lactate Dehydrogenase, U/L

Total (n=28)
10.8(9.4-11.8)
12.9(8.2-15.3)
11.4(7.3-13.8)

0.8(0.6-1.2)

288.0 (161.5- 328.0)
41.5(28.5- 55.5)
24.5(16.0 - 41.5)
7.0 (4.0-12.0)
0.5(0.5-0.6)
107.5(63.0 - 143.3)
515.5(399.0 - 661.0)
3.8(1.7-7.2)
240.9 (117.5-451.1)
486.5(362.5- 806.3)

Albumin, g/L 27.4(24.7-29.2)
N/L ratio 13.7(9.0-16.2)
P/L ratio 356.7 (215.7 - 458.4)
CRP/Alb ratio 3.9(2.5-5.5)

Survival (n=13) Mortality(n=15) p
10.5(9.25-12.1) 10.9(9.5-11.7) 0.955
14.6 (7.8 - 15.6) 12.2(9.2-13.7) 0.555
12.2(7.0-14.2) 11.2(8.1-12.5) 0.467
0.8(0.4-1.2) 0.8(0.7-1.2) 0.609
302.0 (151.5-343.0) 274.0 (161.0- 321.0) 0.856
41.0 (30.5-71.5) 42.0 (26.0 - 56.0) 0.901
25.0 (15.0- 43.0) 21.0(16.0 - 43.0) 0.593
6.9 (3.5-11.1) 9.0 (5.2-14.3) 0.187
0.5(0.5-0.6) 0.6 (0.5-0.7) 0.066
65.7 (25.1-92.9) 141.0(110.0 - 169.0) <0.001*
544.0 (386.5- 656.0) 514.0 (388.0 - 684.0) 0.937
2.2(0.7-4.8) 4.1(2.6-8.9) 0.013*
191.8 (102.9 - 411.5) 261.4 (160.8 - 458.0) 0.316
381.0 (282.5- 468.0) 702.0 (490.0 - 819.0) 0.006*
27.8(25.0-29.0) 27.0 (24.4-29.4) 0.726
13.8(8.4-18.9) 13.7(9.1-14.9) 0.683
379.3(204.0-729.9) 335.6 (220.5-442.4) 0.856
2.4(1.0-3.4) 5.3(4.1-6.9) <0.001*

The results are presented as median (25-75 percentiles). CRP/Alb: C-Reactive Protein/Albumin, ICU: Intensive care unit, N/L: Neutrophil/lymphocyte, P/L: Platelet/

lymphocyte.

Among these, CRP (p<0.001), D-dimer (p=0.013),
LDH (p=0.006), and CRP/AIb ratio (p<0.001) were
found to be significantly higher in the mortality cohort
than survival cohort. After then, BMI, D-dimer, LDH,
and CRP/AIb ratio were included in further logistic
regression analysis. The CRP was excluded from the
final analysis due to the CRP/Alb ratio co-linearity.
The model’s fithess was verified with the Hosmer-
Lemeshow test. The final model explained 79.8%
(Nagelkerke R?) of the variance in maternal death and
correctly classified 85.7% of the cases (sensitivity:
86.7%, specificity: 84.6%). Accordingly, CRP/Alb ratio
was found as the most significant predictor of COVID-19
maternal death in ICU (OR, [95% CI]: 6.924, [1.174 —
40.841]; p=0.033) (Table 3). Finally, the discriminative
power for COVID-19 maternal death in ICU of CRP/Alb
ratio was evaluated using ROC analysis (Figure 2). The
AUC [95% CI] for prediction of mortality for CRP/Alb
ratio was found to be 0.913 [0.811 — 1.000]; p<0.001.
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Table 3. Logistic regression analysis of risk factors in died patients

OR, [95% CI] Wald p
BMI 1.000,[0.718 - 1.393] 0.000 0.999
Lactate Dehydrogenase 1.003,[0.998 - 1.008] 1.301 0.254
D-dimer 1.762,[0.732 - 4.238] 1.598 0.206
CRP/ Alb ratio 6.924,[1.174 - 40.841] 4.567 0.033*
BMI: Body mass index, CRP/Alb: C-Reactive Protein/Albumin.

The cut-off value for predicting maternal mortality of
CRP/Alb ratio was calculated as 3.99 with a sensitivity
of 80.0% and specificity of 92.3%.

Neonatal outcomes

Two women gave birth to twins. Accordingly, a total
of 27 newborns born from 25 mothers were included
in the further analysis. The preterm delivery rate
(<37 gestational weeks) was 88.0%. Six stillbirths
occurred. The rate of the newborns having 1%t minute
APGAR scores lower than 7 was 40.7% (11/27), while
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Figure 2. ROC analysis of CRP/Albumin ratio

the rate of the newborns having 5" minute APGAR
scores lower than 7 was 33.3% (9/27). All newborns
tested negative for SARS-CoV-2 with nasopharyngeal
swabs. No congenital anomaly was observed in any
of the newborns. The mean weight of newborn babies
was 1985.96 = 1050.72 kg; additionally, 59.3% of the
newborns were girls, 40.7% were boys.

Factors that influence neonatal outcomes

Factors that influence neonatal outcomes were
evaluated with correlation analysis (Table 4).
Accordingly, low neonatal birth weight was moderately
correlated with 1%t minute APGAR scores lower than
7 (r=-0.643; p=0.000) and strongly correlated with
5" minute APGAR scores lower than 7 (r=-0.589;
p=0.002). Furthermore, being in the second trimester
and early gestational weeks were strongly correlated
with 18t and 5" minute APGAR scores lower than 7
(Table 4).

Discussion

This report presented the outcomes of obstetric
patients with confirmed COVID-19 disease admitted
to the hospital. Additionally, the 28 obstetric patients
requiring ICU follow-up and the newborns of these
patients were evaluated furtherly. We found the
mortality rate of obstetric patients due to COVID-19
disease in ICU as 53.57%. The cesarean section
rate in severely ill obstetric patients was 78.57%. The
BMI, CRP, D-dimer, LDH, and CRP/Alb ratio were
significantly high in the mortality cohort. Among these
parameters, the CRP/Alb ratio was found to be the
most significant predictor of maternal death related

Table 4. The correlation of 1¢tand 5" minute APGAR scores with neonatal and maternal factors.

APGAR 1st minute <7 APGAR 5th minute <7
rs p rs p

Neonatal factors

Weight, kg -0.643 0.000% -0.589 0.002*
Trimester, 3" -0.575 0.002* -0.674 0.000%*
Gestational weeks, weeks -0.612 0.001* -0.557 0.003*
Maternal factors

Age, years 0.088 0.664 0.015 0.940
BMI, kg/m? -0.111 0.580 -0.091 0.652
Gravidity, n -0.122 0.545 0.037 0.854
Parity, n -0.047 0.817 0.113 0.573
Comorbidity, yes 0.213 0.286 0.167 0.406
Perinatal complication, yes -0.053 0.792 0.167 0.406
APACHE-II, score -0.024 0.904 -0.167 0.405
Death, yes -0.080 0.693 -0.053 0.792

APACHE-II: Acute Physiology and Chronic Health Evaluation-Il, BMI: Body mass index.
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to COVID-19 disease in the ICU. The cut-off value for
predicting maternal mortality of CRP/Alb ratio was
calculated as 3.99 with a sensitivity of 80.0% and
specificity of 92.3%.

Although it is well documented that infectious
diseases can cause varying degrees of both maternal
and neonatal complications in the pregnant patient
group, it was a matter of curiosity to what extent and
how COVID-19 would affect pregnant women at the
onset of the pandemic. The presented data in the later
pandemic stages have shown that the mortality rate
due to infection varied in a wide range between 0.3-
12.7% in obstetric patients with positive SARS CoV-2
PCR test (8-15). However, the indications for admission
to the ICU and the inclusion criteria of the patients in
these reports varied widely, which could explain the
high variability in mortality rates. While the mortality
rate decreased with the inclusion of asymptomatic or
patients with mild symptoms in the analysis, this rate
increased when only the patients admitted to the ICU
were evaluated. Accordingly, the results of our study
indicated the mortality rate of test-positive pregnant
women ranged from 4.92% to 53.57%.

Andrikopoulou et al. (16) reported in their study
that one in five of the COVID-19 obstetric patients
developed moderate or severe symptoms, while
ten patients required respiratory support without
intubation. Additionally, they stated the only patient
was intubated for general anesthesia for cesarean
section (16). Also, a previous report suggested that
67.2% of patients undergoing cesarean section were
asymptomatic, and 14% had pneumonia (17). In our
study, the rate of asymptomatic patients at the time
of admission to the hospital was 10.7%, and severe
disease requiring ICU was 8.61%, while the remaining
had mild to moderate disease. All pregnant women
with moderate disease followed up in the COVID-19
Obstetrics ward received respiratory support with a
nasal cannula or nonrebreather mask. Patients who
needed high flow oxygen or mechanical ventilatory
respiratory support in addition to the previously
mentioned ICU-admission criteria were followed up
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in the ICU. 78.57% of our patients were intubated in
the ICU. Akinosoglou et al. (18) studied 60 pregnant
women who presented to the emergency department
with COVID-19 and reported that none of the patients
survived the pregnancy and 6.6% required invasive
mechanical ventilation.

Although no vertical transmission of SARS CoV-2 has
been reported in any of the studies conducted until
April 2020, the possibility of a vertically-transmitted
illness started to be mentioned in the reports up to
August 2020 (19,20). Significantly; the third trimester
has been emphasized as the most unprotected
period for infection (19). Oncel et al. (12) stated that
COVID-19 was a risk for maternal death, vertical
transmission, and neonatal disease. Additionally, the
authors reported 3.3% (4/120) of newborns had tested
positive for SARS CoV-2 (12). However, none of the
newborns delivered from any of the COVID-19 positive
mothers had positive PCR results in our study. It was
postulated in a study that symptomatic parturients
with COVID-19 were at increased risk of preterm birth,
cesarean section, and peripartum ICU admission (21).
In this report, the preterm delivery rate of parturients
with severe disease was 88.0% (22 of the 25 patients),
and six were stillbirths. While 40.7% (11/27) newborns
had low 1%t minute APGAR scores, 33.3% (9/27) had
low 5" minute APGAR scores.

Takemoto et al. (13) indicated that 48.4% of fatal
cases had at least one comorbidity and suggested
postpartum  ARDS, obesity, diabetes, and
cardiovascular disease were the main risk factors
for COVID-19-related maternal deaths. Also, they
asserted that white ethnicity provided a protective
effect (13). Additionally, Hazari et al. (10) pointed out
that half of their pregnant COVID-19 ICU patients had
BMI higher than 30 kg/m2. Moreover, Chu et al. (22)
concluded in their meta-analysis that obesity was
strongly associated with poor outcomes of COVID-19,
including increased ICU admissions, mechanical
ventilation support, and disease progression. Similarly,
the BMI was significantly higher in dead patients than
the survived patients in our study.
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Many clinical parameters and laboratory tests have
been evaluated in the general population to predict
the progression to severe COVID-19 disease. Ganesan
et al. (23) showed Charlson comorbidity index,
sequential organ failure assessment score, D-dimer,
LDH, and N/L ratio were independently associated with
mortality in COVID-19 patients admitted to the ICU.
Ozer et al. (24) reported hypertension, malignancy
(solid and hematological), neurological disease, age,
APACHE-II and SOFA scores, and N/L ratio as factors
affecting mortality in patients with COVID-19 in ICU.
Subsequently, Li Y et al. (25) reported a higher N/L
ratio, P/L ratio, CRP/Alb ratio, and systemic immune-
inflammation index in those with progressive disease
than those with stable disease. Moreover, they
demonstrated a CRP/Alb ratio greater than 1.843
was closely associated with higher hospital mortality
rates, ICU admission, invasive mechanical ventilation,
and longer hospital stays. In our study, the CRP/Alb
ratio was found as the most significant predictor of
COVID-19 maternal death in the ICU. The cut-off value
of the CRP/Alb ratio was calculated as 3.99 with a
sensitivity of 80.0% and specificity of 92.3%.

Pregnant patients tend to have difficult airways due to
increased oropharyngeal edema; thus, preparations
should be made accordingly. We observed difficult
mask ventilation in a case with a BMI of 49.2 kg/m?
and both difficult mask ventilation and intubation in the
ward. Mask ventilation of those patients was possible
with two practitioners. The case was intubated with
gum elastic bougie in the third attempt. Even though
all the team members helping the management of
the intubation case wore Level-3 personal protective
equipment, the disease was transmitted to seven of
the nine staff.

During the worldwide spread of the COVID-19, regional
anesthesia techniques are encouraged over aerosol-
generating procedures (26). Moreover, the benefits of
regional anesthesia in the cesarean section are well-
known. However, the risk and benefit balance should
be tailored for the patients individually. In a previous

study on COVID-19 positive patients delivering by
cesarean section, the general anesthesiarate was 4.9%
(17). Nevertheless, in this report handling the obstetric
COVID-19 ICU patients, the general anesthesia rate
in patients undergoing cesarean section was found
to be 50%, while the overall general anesthesia
rate for cesarean section in COVID-19 patients was
14.06%. The choice of anesthesia technique may
vary depending on viral contamination, the clinical
condition of the patient, and the clinical experience
and expertise of the anesthesiologist.

Dashraath et al. (27) suggested that pregnant
women with COVID-19 infection are at a higher risk of
thromboembolic disorders during the third trimester.
After then, Goudarzi et al. (28) published a case
report of maternal death due to pulmonary embolism
during COVID-19 infection. In one case of our report,
despite receiving antithrombotic therapy, a massive
pulmonary embolism developed on the 6" day of her
admission to the ICU; then, she died on the same day.

Vaccination rates among pregnant women vary by
region. The vaccination rate among pregnant women
was low in our country when vaccination was first
started. But, the vaccination rate in pregnant women
began to increase as the pandemic spread. Only one
of our patients presented in this report had received the
COVID-19 vaccine. After two days of high flow oxygen
treatment, this vaccinated patient was discharged
from the ICU. Pecks et al. (29) reported that vaccinated
pregnant women required less hospitalization for
COVID-19 than unvaccinated women.

The strength of this study was the relatively large
sample size enough to comment on the overall
COVID-19-related maternal morbidity and mortality.
Additionally, the presented extreme cases set up
examples of the challenging situations that may be
encountered in pregnant women with COVID-19.
On the other hand, its retrospective nature was a
weakness of the study. The small sample size of the
ICU patients included in the further evaluation might
fail to demonstrate modest differences.
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In conclusion, this study found the overall COVID-19-
related maternal mortality rate as 4.92%, but this rate
rose to 53.57% among patients requiring ICU care.
The BMI, CRP, D-dimer, LDH, and CRP/Alb ratio were
the independent predictors of mortality; besides, the
CRP/Alb ratio was the strongest predictor of mortality
in severely ill obstetric patients with COVID-19.
The cesarean section and preterm delivery rates
were significantly high in severely ill mothers with
COVID-19. Additionally, the severity of the mothers’
illness negatively influenced neonatal outcomes.
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