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ABSTRACT Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), a new type of enveloped RNA coronavirus, causes a wide
spectrum of clinical conditions. According to the current data, severity of the clinical course of coronavirus disease-2019 (COVID-19) in-
fection cannot be fully predicted in pregnancy. The case is presented to point out that the clinical consequences of preeclampsia with COVID-
19 pneumonia can be dramatic and etiologically related. Infections especially of viruses are suggested as one of the etiologic factors in
preeclampsia. A 34-years-old, multiparous pregnant at her 31" gestational week with COVID-19 pneumonia and severe preeclampsia was
presented in this report. We speculated that there could be a relationship between the SARS-CoV-2 and preeclampsia and should be revealed

by large studies.
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Severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), a new type of enveloped RNA coro-
navirus, causes a wide spectrum of clinical condi-
tions.! Especially in those of severe -cases,
inflammation, lymphopenia, and cytokine storm are
suggested to play a role in the mechanism of SARS-

CoV-2.23

According to data obtained from a limited num-
ber of patients in the literature, clinical picture of
COVID-19 in pregnant women ranges from asymp-
tomatic to severe.'> However, still less is known
about its clinical course in patients with severe
preeclampsia. In this report, a case of severe
preeclampsia patient at her 31" gestational weeks
with reverse transcriptase-polymerase chain reaction
(RT-PCR) confirmed severe SARS-CoV-2 infection
was presented.

I CASE REPORT

A 34-years-old, multiparous pregnant woman at
her 31" gestational week with symptoms of cough,
hypertension and headache was referred to our
clinic.

Her initial examination revealed tachypnea (28
breaths/min), hypertension (160/110 mmHg) and
dyspnea with peripheric oxygen saturation (SPO2) of
91%. She was not in labour and her obstetric exami-
nation was unremarkable. Urine analysis revealed
proteinuria (++).

Considering the hypertension and proteinuria,
magnesium sulphate infusion and single dose ante-
natal corticosteroid were initiated. Cardiotocographic
findings revealed fetal distress and an urgent cesarean
section (Category 2) was successfully performed.
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A 1,560 g female baby was delivered with a 1%
and 5% minutes APGAR scores of 5 and 7 who was
then intubated and taken into the neonatal intensive
care unit (ICU) with a clinical picture attributed to
the prematurity. Her two consecutive RT-PCR tests
for SARS-CoV-2 was found negative and no sign or
symptom attributed to COVID-19 (including chest
X-ray) was observed.

On the following day of delivery, the mother’s
body temperature, blood pressure and heart rate were
elevated (38.2 °C, 210/100 mmHg and 145 beats/
minute, respectively). Her chest computer tomogra-
phy scan was found to be consistent with SARS-CoV-
2 infection (Figure 1). Her RT-PCR test that had been
taken two days prior to the admission was received as
positive for SARS-CoV-2, and oseltamivir, hydroxy-
chloroquine, azithromycin and tromboprophylaxis
with enoxaparin sodium (0.6 [U/day) were added to
the treatment.

On the second postoperative day, she was trans-
ferred to the ICU because of deterioration of her
signs, her blood pressure (BP) was severely elevated
(190/110 mmHg). She also had fever (38.5 °C),
tachycardia (120/min), dyspnea and decreased sPO,
(93%, at nasal O, of 5 L/min.). Her troponine-I level
was further increased to the extent of three times and
her blood count revealed lymphopenia (0.35 103/uL)
and increased neutrophil to lymphocyte ratio (NLR)
of 20.

Lopinavir/ritonavir, linezolid and high dose vi-
tamin C infusion were added to the medication. Her
laboratory findings were as follows: fibrinojen: 641

mg/dl, procalcitonin: 0.15 ng/mL, albumin: 2.6, 2.2,
g/dL, CRP: 13.2 mg/dL, uric acid: 7, 5.3 mg/dL and
PLT: 55,90 10°uL. Other laboratory parameters were
given in detail in Figure 2.

She was treated in the ICU for three more days
under oxygen replacement with nasal cannula. Dur-
ing this period, two units of fresh frozen plasma, one
unit of erytrocyte pack and one packed albumin were
transfused. In addition, tocilizumab and favipiravir
were given.

At postoperative 7" day, the patient was trans-
ferred to the inpatient COVID-19 clinic. Here she re-
ceived favipiravir, antihypertensives, anticoagulants
and prophylactic ceftriaxone. At postoperative 13
day, widespread maculopapular lesions were ob-
served, she could not tolerate the room air, her BP
was fluctiated and her dyspnea was worsened with
SPO, of 50% and thus, she was transferred back to
the ICU again.

She was intubated and had a resuscitation be-
cause of cardiac arrest. Her follow-up chest CT re-
vealed a progression of lung paranchymal lesions but
regression of the plevral effusion (Figure 3). Tropo-
nine-I and pro-brain natriuretic peptide (PRO-BNP)
levels were found as 152.7 pg/mL and 197.5 pg/mL,
respectively. Her echocardiography was unremark-
able, revealed an ejection fraction of 55%, moderate
tricuspid insufficiency (Grade 2) and systolic pul-
monary artery pressure of 35 mmHg. On her blood
culture, candida albicans growth was observed and
caspofungin, piperacilin-tazobactam were given and
hemodiafiltration and hemadsorption treatments were

FIGURE 1: Initial chest computed tomography scan on the postoperative first day.

Patcy-shaped ground glass opacities were observed in bilateral lung zones. 15 mm and 10 mm pleural effusion was observed in right and left lungs, respectively.
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FIGURE 2: The changes in laboratory parameters during the management of the patient.

FIGURE 3: Follow-up chest computed tomography scan on the 13" postoperative day.
Extensive consolidations and ground glass opacities accompanying to interlobular septal thickenings (crazy paving image). Regression in pleural effusion was observed
when compared to the initial CT scan, however, minimal pericardial effusion was observed.

performed for the treatment of sepsis. Her serum viral
analysis was negative for SARS-CoV-2, Corona V.
229E, HKU1, NL63, OC43, Middle East respiratory
syndrome-coronavirus, Adeno virus, Human metap-
neumovirus, Chlamidia pneumonia and Bordetella
pertusis. Her laboratory findings were reported as fer-
ritin: 3,785 mg/L, N-terminal PRO-BNP: 2,543
pg/mL, fibrinogen: 149 mg/dL and creatinine: 0.81.

She was recovered completely and discharged
from the hospital on her postoperative 26" day. At her
outpatient visits, all laboratory and clinical findings
and lung ultrasound were found as normal. Written
informed consent form for publication of this case re-
port was obtained from the patient.
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DISCUSSION

Pregnancy necessitates adaptation in biochemical,
hormonal, vascular and immune systems. This may
result a couple of changes in the clinical courses of a
wide range of conditions including some infectious
and autoimmune diseases.* In normal pregnancy,
immune system becomes proinflammatory in the
first, then anti-inflammatory in the second and proin-
flammatory again in the third trimesters.> Immun sys-
tem adaptation to pregnancy may be abnormal in
preeclampsia.®

Preeclampsia is a multifactorial disease charac-
terized by proteinuria and hypertension in pregnancy.



Niyazi TUG et al.

Turkiye Klinikleri J Case Rep. 2021;29(2):80-4

Episodes of placental hypoxia and reperfusion result
in oxidative stress, subsequent disruption of syncy-
tial architecture and release of various components
from the intervillous space into the maternal circula-
tion, stimulating production of inflammatory cy-
tokines and finally a generalized hyperinflammatory
state.”” On the other hand, infections especially of
viruses are suggested as one of the etiologic factors in
preeclampsia.!®!!

As the onset of preeclampsia in this report was
two days after receiving the COVID-19 sample,
which then was found as positive, one can suggest a
possible role of COVID-19 in the onset or in the clin-
ical course of severe preeclampsia.

On the other hand, severe preeclampsia might
also aggrevate the clinic of SARS-CoV-2 infection.
Generalized inflammatory state and elevated cy-
tokines levels, which is charecteristic of severe
preeclampsia and was also seen in our case, result in
the endothelial damage of the blood vessels, in-
creased permeability and leakage into the intercellu-
lar space, contracted intravascular volume and
deteriorated blood circulation resulting generalized
acidosis and impaired defence against infections.'>!?

However, considering the etiology of preeclamp-
sia, the main reason of the elevated cytokines is the
placenta itself, so, after the extraction of placenta,
clinical severity is supposed to be relieved progres-
sively. In our case, the levels of cytokines and the
other laboratory parameters were worsened after the
birth in parallel to her clinical course. In the presented
case, uncontrollable hypertension, acidosis, cardiac
arrest, leukopenia, lymphopenia and eventually can-
dida sepsis were observed.

We suggest that, as the troponin and LDH levels
were remained elevated along the course of the dis-
ease progressively, the cardiac arrest that was ob-
served in the patient’s 13" postpartum day could be
the result of a myocarditis related to the COVID-19
infection. However, the direct effect of cardiotoxic
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drugs used in the treatment and a generalized deteri-
oration of the cardiovascular system due to the sepsis
could also be causative.

According to the current data, severity of the
clinical course of COVID-19 infection can not be
fully predicted in pregnancy. Debate still exists
whether it differs from those of nonpregnant patients.
It is also not known whether COVID-19 infection can
cause or excacerbate the preeclampsia.'®!

Considering the above mentioned facts and the
atypical clinical course of both preeclampsia and the
COVID-19 infection in this case suggests an interac-
tion or overlap of the events that take place in the
pathogenesis of these two diseases. The possible re-
lationship between the SARS-CoV-2 and preeclamp-
sia should be clarified by large studies.

Source of Finance

During this study, no financial or spiritual support was received
neither from any pharmaceutical company that has a direct con-
nection with the research subject, nor from a company that pro-
vides or produces medical instruments and materials which may

negatively affect the evaluation process of this study.

Conflict of Interest

No conflicts of interest between the authors and / or family mem-
bers of the scientific and medical committee members or mem-
bers of the potential conflicts of interest, counseling, expertise,

working conditions, share holding and similar situations in any

firm.

Authorship Contributions
Idea/Concept: Niyazi Tug, Murat Yassa, Arzu Bilge Tekin; De-

sign: Murat Yassa, Cihangir Yirmibes; Control/Supervision: Arzu
Bilge Tekin, Niyazi Tug; Data Collection and/or Processing:
Pinar Birol, Cihangir Yirmibes, Arzu Bilge Tekin; Analysis and/or
Interpretation: Niyazi Tug, Arzu Bilge Tekin, Murat Yassa, Lit-
erature Review: Arzu Bilge Tekin, Niyazi Tug; Murat Yassa; Writ-
ing the Article: Niyazi Tug, Arzu Bilge Tekin, Murat Yassa;
Critical Review: Niyazi Tug, Murat Yassa, References and Fund-
ings: Pinar Birol, Cihangir Yirmibeg; Materials: Pinar Birol, Ci-
hangir Yirmibes.



Niyazi TUG et al.

Turkiye Klinikleri J Case Rep. 2021;29(2):80-4

Guan W, Ni Z, Hu Y, Liang W, Ou C, He J, et
al. Clinical characteristics of coronavirus dis-
ease 2019 in China. New Engl J Med.
2020;328(18):1708-20. [Crossref] [PubMed]
[PMC]

Teles Abrao Trad A, Ibirogba ER, Elrefaei A,
Narang K, Tonni G, Picone O, et al. Compli-
cations and outcomes of SARS-CoV-2 in preg-
nancy: where and what is the evidence?
Hypertens Pregnancy. 2020;39(3):361-9.
[Crossref] [PubMed]

Tetro JA. Is COVID-19 receiving ADE from

other coronaviruses? Microbes Infect.
2020;22(2):72-3.  [Crossref] [PubMed]
[PMC]

Aghaeepour N, Ganio EA, Mcilwain D, Tsai
AS, Tingle M, Van Gassen Set al. An immune
clock of human pregnancy. Sci Immunol.
2017;2(15):eaan2946. [Crossref] [PubMed]
[PMC]

Mor G, Aldo P, Alvero AB. The unique im-
munological and microbial aspects of preg-
nancy. Nat Rev Immunol. 2017;17(8):469-82.
[Crossref] [PubMed]

10.

I REFERENCES

Redman CW, Sacks GP, Sargent IL.
Preeclampsia: an excessive maternal inflam-
matory response to pregnancy. Am J Obstet
Gynecol. 1999;180(2 Pt 1):499-506. [Cross-
ref] [PubMed]

Lau SY, Guild SJ, Barrett CJ, Chen Q, Mc-
Cowan L, Jordan V, Chamley LW. Tumor
necrosis factor-alpha, interleukin-6, and inter-
leukin-10 levels are altered in preeclampsia:
a systematic review and meta-analysis. Am J
Reprod Immunol. 2013;70(5):412-27. [Cross-
ref] [PubMed]

Redman CW, Sargent IL, Taylor RN. Im-
munology of normal pregnancy and
preeclampsia. In: Roberts JM, Cunningham
FG, Lindheimer MD, eds. Chesley's Hyper-
tensive Disorders in Pregnancy. 4" ed. San
Diego: Elsevier; 2015. p.161-79 [Crossref]

Yang Y, Su X, Xu W, Zhou R. Interleukin-18
and interferon gamma levels in preeclampsia:
a systematic review and meta-analysis. Am J
Reprod Immunol. 2014;72(5):504-14. [Cross-
ref] [PubMed]

Alshareef SA, Eltom AM, Nasr AM, Hamdan

84

.

12.

13.

14.

15.

HZ, Adam |. Rubella, herpes simplex virus
type 2 and preeclampsia. Virol J. 2017;14(1):
142. [Crossref] [PubMed] [PMC]

Trogstad LI, Eskild A, Bruu AL, Jeansson S,
Jenum PA. s preeclampsia an infectious dis-
ease? Acta Obstet Gynecol Scand.
2001;80(11):1036-8. [Crossref] [PubMed]

Dekker GA, Sibai BM. The immunology of
preeclampsia. Semin Perinatol. 1999;23(1):
24-33. [Crossref] [PubMed]

Di Mascio D, Khalil A, Saccone G, Rizzo G,
Buca D, Liberati M, Vet al. Outcome of coron-
avirus spectrum infections (SARS, MERS,
COVID-19) during pregnancy: a systematic re-
view and meta-analysis. Am J Obstet Gynecol
MFM. 2020;2(2):100107. [Crossref] [PubMed]
[PMC]

Favre G, Pomar L, Musso D, Baud D. 2019-
nCoV epidemic: what about pregnancies?
Lancet. 2020 Feb 22;395(10224):e40. [Cross-
ref] [PubMed] [PMC]

Qiao J. What are the risks of COVID-19 infec-
tion in pregnant women? Lancet. 2020;
395(10226):760-2. [Crossref] [PubMed] [PMC]


https://www.nejm.org/doi/10.1056/NEJMoa2002032
https://pubmed.ncbi.nlm.nih.gov/32109013/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7092819/
https://www.tandfonline.com/doi/full/10.1080/10641955.2020.1769645
https://pubmed.ncbi.nlm.nih.gov/32456489/
https://www.sciencedirect.com/science/article/abs/pii/S1286457920300344?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32092539/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7102551/
https://immunology.sciencemag.org/content/2/15/eaan2946
https://pubmed.ncbi.nlm.nih.gov/28864494/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5701281/
https://www.nature.com/articles/nri.2017.64
https://pubmed.ncbi.nlm.nih.gov/28627518/
https://www.sciencedirect.com/science/article/abs/pii/S0002937899702395?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0002937899702395?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/9988826/
https://onlinelibrary.wiley.com/doi/abs/10.1111/aji.12138
https://onlinelibrary.wiley.com/doi/abs/10.1111/aji.12138
https://pubmed.ncbi.nlm.nih.gov/23790133/
https://www.sciencedirect.com/science/article/pii/B9780124078666000080?via%3Dihub
https://onlinelibrary.wiley.com/doi/abs/10.1111/aji.12298
https://onlinelibrary.wiley.com/doi/abs/10.1111/aji.12298
https://pubmed.ncbi.nlm.nih.gov/25060131/
https://virologyj.biomedcentral.com/articles/10.1186/s12985-017-0813-6
https://pubmed.ncbi.nlm.nih.gov/28747200/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5530498/
https://obgyn.onlinelibrary.wiley.com/doi/full/10.1034/j.1600-0412.2001.801112.x
https://pubmed.ncbi.nlm.nih.gov/11703202/
https://www.sciencedirect.com/science/article/abs/pii/S0146000599800573?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/10102168/
https://www.sciencedirect.com/science/article/pii/S2589933320300379?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32292902/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7104131/
https://www.sciencedirect.com/science/article/pii/S0140673620303111?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0140673620303111?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32035511/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7133555/
https://www.sciencedirect.com/science/article/pii/S0140673620303652?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32151334/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7158939/

