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Abstract

Background: The outbreak of severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) created unexpected impacts world-
wide.
Objectives: This study aimed to examine the association of SARS-CoV-2 viral load in pregnant women with maternal disease severity
and neonatal outcomes.
Methods: In this retrospective cohort study, 55 pregnant women infected with SARS-CoV-2 and their newborn infants were included.
The association between maternal viral load (tested by cycle threshold) and maternal disease severity/neonatal outcomes was ex-
amined.
Results: Infants had a median gestational age of 38 (29 - 41) weeks and birth weight of 3200 (630 - 4570) grams. The median Ct value
of pregnant women was 30 (20 - 37). No significant difference was detected among mild, moderate or severely ill pregnant women
in terms of median Ct values (30, 28.5, and 30, respectively; P > 0.05). The median Ct value of pregnant women who gave preterm
delivery was similar to those who had term delivery [30 (21 - 36) vs. 30 (25 - 35); P > 0.05]. The median Ct values were similar among
pregnant women who died or survived [32.5 (30 - 34) vs. 30 (21 - 36); P > 0.05]. Preterm delivery rates and overall mortality were not
associated with SARS-CoV-2 RT-qPCR Ct values, (r = 0.04, P > 0.05). No correlation was found between maternal SARS-CoV-2 viral load
and maternal disease severity/neonatal outcomes.
Conclusions: To the best of our knowledge, this study was the first one examining the association between maternal SARS-CoV-2
viral load and maternal/neonatal outcomes. It was suggested that viral load may not have been used for predicting the severity of
maternal disease and maternal/neonatal outcomes.

Keywords: SARS-CoV-2 Infection, Pregnancy, Viral Load, Disease Severity, Neonatal Outcomes

1. Background

Coronaviruses mainly cause mild-to-moderate respira-

tory disease like common cold. Since 2002, coronaviruses

have caused two highly fatal epidemics and the recent

COVID-19 pandemics, and produced catastrophic global ef-

fects (1). By the end of October 2022, more than 625 million

cases were infected with SARS-CoV-2 infection, and more

than 6.5 million people lost their lives (2).

SARS-CoV-2 has wide clinical presentations ranging

from mild upper respiratory tract infection to severe respi-

ratory distress syndrome (1). Pregnant women with SARS-

CoV-2 infection face higher risks of severe disease as well as

mortality and morbidity (3). SARS-CoV-2 infection during

pregnancy ends with adverse neonatal outcomes propor-

tional to the maternal disease severity. The severe mater-

nal disease increases the prematurity rates and postnatal

resuscitation need, and prolongs the hospital stays (4).

SARS-CoV-2 RNA is usually isolated from the respiratory

tract swabs by Real-time Reverse-Transcription Polymerase

Chain Reaction (RT-qPCR) test. RT-qPCR assay amplifies vi-

ral RNA up to a certain number of cycles, and the number

of cycles exceeding the threshold reflects detectable viral

load. Cycle threshold (Ct) value is the number of cycles re-

quired to cross the threshold, and the lower Ct value is sug-

gestive of the higher viral load (5). The higher viral load

of SARS-CoV-2 has been found associated with more severe
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disease course with lower lymphocytes and higher inflam-

matory biomarker levels (6). There are several discrepan-

cies regarding the positive correlation between Ct values

and disease severity in SARS-CoV-2 (7).

2. Objectives

This study aimed to examine the association between

maternal viral load and maternal disease severity, as well

as to prove the possible association between maternal viral

load and neonatal outcomes.

3. Methods

This study was conducted between October 2020 and

September 2021 at a single tertiary centre in Istanbul Basak-

sehir Cam and Sakura City Hospital, Turkey, after receiv-

ing the approval from local ethics committee (2021-220).

Parental informed consent was also obtained prior to

study. During the study period, pregnant women with one

of the symptoms such as fever, cough, sore throat, myalgia,

anosmia, diarrhea, and respiratory difficulty were tested

by RT-qPCR test. All pregnant women with a positive SARS-

CoV-2 RT-qPCR were included in the study. SARS-CoV-2 RNA

was detected using the SARS-CoV-2 Double Gene RT-qPCR

kit (Bio-speedy, Bioeksen, Istanbul, Turkey) on the Bio-Rad

CFX96 Touch instrument (Hercules, CA, USA) in the Depart-

ment of Medical Virology. Ct value was considered to be

positive for SARS-CoV-2 if it was below 38. RT-qPCR test re-

sults and Ct values were obtained retrospectively from the

patient records in the Virology Department.

Demographical and clinical data about 55 SARS-CoV-2

infected pregnant women and their newborn infants were

assessed. Neonatal respiratory, hemodynamical, neurolog-

ical and gastrointestinal morbidities and mortality were

recorded. The association of Ct values with maternal SARS-

CoV-2 infection disease severity as well as neonatal clinical

and laboratory outcomes were examined.

The diagnosis of respiratory distress syndrome (RDS)

was established based on the RDS guidelines of Turk-

ish Neonatal Society (TNS). Bronchopulmonary dysplasia

(BPD) was defined as ongoing oxygen need for first 28 days

of life and at 36 weeks’ postmenstrual age. The Volpe

classification was used for intraventricular haemorrhage

(IVH) staging. Necrotising enterocolitis (NEC) diagnosis

was made based on the clinical and laboratory findings de-

fined in modified Bell’s criteria. ROP was staged as it was

reported by the International Classification of Retinopathy

of Prematurity.

Maternal disease severity was grouped as mild, mod-

erate, or severe according to the symptoms and radiolog-

ical findings. Mothers with only fever, cough, or myalgia

were defined as mildly ill, and mothers having additional

lung involvement were defined as moderately ill; mothers

were defined as severely ill if they had respiratory difficulty,

hemodynamical instability, and multiple organ dysfunc-

tion.

IBM SPSS 22.0 (IBM SPSS for Windows version 22,

Armonk, NY) was used to perform statistical tests.

Shapiro–Wilk test was performed to evaluate the nor-

mal distribution of variables. Meandeviation was used for

indicating descriptive statistics, median (minimum–max-

imum) for continuous variables, and n (%) for categorical

variables. One-way ANOVA and Tukey’s HSD post hoc anal-

ysis tests were used to compare mean values. Fischer’s

exact tests compared the categorical values, and P-value

less than 0.05 was considered significant. Pearson’s cor-

relation analysis test was also performed to examine the

correlation.

4. Results

In this retrospective cohort study, a total of 55 pregnant

women were tested by RT-qPCR test for SARS-CoV-2 and an-

alyzed for Ct values along with their newborn infants.

The median age of pregnant women was 27 (16-40)

years. Main delivery route was cesarean section (74.5%). The

median Ct value was 30 (20 - 37), the median gestational

age of infants was 38 (29 - 41) weeks, and the median birth

weight was 3200 (630-4570) grams. Prematurity rate was

30% (n = 17). The demographical data of pregnant women

are shown in Table 1.

There was no significant difference between mild,

moderate or severely ill pregnant women in terms of me-

dian Ct values, (30, 28.5, and 30, respectively; P > 0.05).

Preterm delivery and cesarean section rates were higher in

severely ill pregnant women. The median Ct value of the

pregnant women who gave preterm delivery was similar to

that of those who had term delivery [30 (21 - 36) vs. 30 (25 -

35); P > 0.05]. Four severely ill pregnant women died, and

overall mortality rate was 7.2%. The median Ct values of the

pregnant women who died were similar to those of women

who survived [32.5 (30 - 34) vs. 30 (21 - 36); P > 0.05]. Preterm

delivery rates and overall mortality were also found not to

be associated with SARS-CoV-2 RT-qPCR Ct values, (r = 0.04,

P > 0.05). Ct values were not correlated with disease sever-

ity (r = 0.03, P > 0.05). The hospital stay of pregnant women

was not correlated to Ct values, (r = 0.04, P > 0.05).
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Table 1. Demographical Data of Pregnant Women Infected with SARS-CoV-2 a

Disease Severity Mildly Ill (n = 31) Moderately Ill (n = 4) Severely Ill (n = 20)

Maternal age, y 26.5 (21 - 40) 24 (16 - 35) 31 (24 - 39) *

Gestational week, w 39 (34 - 41) 38 (36 - 39) 36 (29 - 39) *

SARS-CoV-2 RT-PCR Ct value 30 (20 - 37) 28.5 (20 - 31) 30 (21 - 36)

Delivery mode-Cesarean section 22 (71) 3 (75) 20 (100) **

Preterm delivery 2 (6.4) 1 (25) ** 13 (65) **

Hospital stay, d 2 (2 - 15) 10 (6 - 14) * 15.5 (2 - 55) *

Mortality 0 0 4 (20) **

a Values are expressed as median (min-max) or No. (%). * Oneway ANOVA, P < 0.05. ** Fischer’s exact test, P < 0.05.

Nine (16.3%) newborn infants needed neonatal resusci-

tation, and 10 (18.1%) ones developed respiratory difficulty

after birth. The need for postnatal resuscitation and me-

chanical ventilatory support was significantly higher in in-

fants of mothers who were severely ill. RDS, Patent duc-

tus arteriosus (PDA), and BPD were higher in premature in-

fants of severely ill mothers. The hospital stay was similar

for all groups, and there was no neonatal mortality. De-

mographical data of neonates are summarized in Table 2

based on the disease severity of mother. No association was

detected between Ct values of mother and neonatal out-

comes. (r = 0.1, P > 0.05).

5. Discussion

This retrospective study showed that maternal SARS-

CoV-2 viral load indicated by Ct values was not associated

with maternal disease severity and maternal/neonatal out-

comes. The viral load was also found to have no effect on

preterm delivery rates. In addition, total duration of ma-

ternal/ neonatal hospitalization and maternal/neonatal

mortality were not associated with the viral load.

Defining the viral load is important when assessing the

transmission potential of the virus. Even though the live

virus has a relatively short life, SARS-CoV-2 RNA can be shed

for longer periods. SARS-CoV-2 can be detected by RT-qPCR

through amplifying viral RNA up to a certain number of cy-

cles. The number of replicating cycles to exceed the thresh-

old is defined as Ct. A low Ct is typically associated with

high infectivity risk (5).

The association between viral load of SARS-CoV-2 and

disease severity is controversial. Several studies have re-

ported the correlation between viral load and disease

severity, whereas some studies have found no relation. Pa-

tients with higher viral load and lower Ct values were re-

ported to have higher mortality in a study with large sam-

ple size in Brazil (8). The higher viral load was also found to

be associated with increased risk of intubation and higher

mortality (9). Severe cases were determined to have higher

viral load and longer viral presence in China (10). Another

study demonstrated that Ct values were lower during the

disease course in deceased patients than in recovered pa-

tients (11).

Although many studies supported the hypothesis of

correlation between viral load and disease severity, there

is a large body of studies from US with 5830 patients sug-

gesting that Ct values were similar both in symptomatic

and asymptomatic patients (12). Mean viral loads among

patients with or without pneumonia were also found to be

similar in another study (13). In our study, no association

was detected between maternal viral load with the sever-

ity of disease.

There are several studies on vertical transmission and

neonatal outcomes of SARS-CoV-2 infection, but available

data about vertical transmission are conflicting. An orig-

inal study carried out in Spain reported RT-PCR test pos-

itivity rates of 3% for infants of mothers with SARS-CoV-

2 (14). Different systematic reviews reported RT-PCR test

positivity of 1.9% and 4.2% for infants of SARS-CoV-2 in-

fected mothers (15, 16). However, many studies showed no

vertical transmission while RT-PCR tests were negative for

neonates. Salvatore et al. (17) investigated 120 neonates of

SARS-CoV-2 infected women and revealed that none of the

infants was positive for SARS-CoV-2. Similarly, another re-

view found no evidence of intrauterine or transplacental

transmission of SARS-CoV-2 (18). Edlow et al. (19) attempted

to quantitate SARS-CoV-2 viral load in maternal and neona-

tal biological fluids, and found no detectable viremia in

maternal or cord blood as well as no SARS-CoV-2 RNA at pla-

centa and, therefore, concluded that infection in placenta

or vertical transmission of SARS-CoV-2 was not probable

(19).

The Ct value has been suggested to function as a prog-

nostic marker in viral infections. However, there are con-
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Table 2. Demographical Data of Newborn Infants According to Maternal Disease Severity a

Maternal Disease Severity Mild (n = 31) Moderate (n = 4) Severe (n = 20)

Birth weight (grams), mean ± standard deviation 3363 ± 514 3311 ± 740 2651 ± 1142 *

Postnatal resuscitation need 1 (3.2) 0 8 (40) **

Respiratory difficulty 1 (3.2) 0 9 (45) **

Mechanical ventilatory support 1 (3.2) 0 9 (45) **

Respiratory distress syndrome 0 0 5 (25) **

Surfactant treatment, 0 0 5 (25) **

Bronchopulmonary dysplasia 0 0 1 (5) **

Intraventricular hemorrhage ≥ grade 3 0 0 0

Patent ductus arteriosus 0 0 2 (10) **

Necrotising enterocolitis 0 0 0

Retinopathy of prematurity 0 0 0

Hospital stay (days), median (min - max) 2 (2 - 7) 2 (1 - 2) 2 (2 - 41)

Mortality 0 0 0

a Values are expressed as No. (%) unless otherwise indicated. * Oneway ANOVA, P < 0.05. ** Fischer’s exact test, P < 0.05

flicting results about its efficacy in SARS-CoV-2 infections

(20). No difference was observed between asymptomatic

and symptomatic patients in terms of viral load (20). Ct

values were also found strongly correlated with infectiv-

ity as lower the Ct values suggested higher infectivity (21).

In a review including 18 studies, lower Ct values were re-

ported to be associated with worse outcomes in COVID-19

patients (22). In a larger systematic review including 113

studies, SARS-CoV-2 viral loads were determined to be simi-

lar between symptomatic and asymptomatic patients (23).

However, more data are required to establish the exact role

of viral load in prediction of disease severity and prognosis

in patients with SARS-CoV-2 infection.

In a cell culture model, a strong correlation was de-

tected between Ct values and sample infectivity. It was

shown that patients with Ct values ≥ 34 excreted no in-

fectious virus particles and even had high viral load, and

that the virus could not be isolated after day eight (21). Al-

though Ct for infectivity was determined < 35 by two other

studies, Ct values were not associated with clinical symp-

toms (24). As median and range levels were similar in our

study, no cut off value was established for Ct.

Although contradictory data have been reported about

the role of viral load in prediction and prognosis of SARS-

CoV-2-infection, only few studies have explored the effect

of viral load on maternal and neonatal outcomes. In

studies conducted in India, no significant association was

found between clinical symptoms and Ct levels of preg-

nant women infected with SARS-CoV-2 (24). Edlow et al.

(19) quantified the viral load by copy counts/mL; viral load

was not associated with any placental pathology. In con-

trast, one study from Turkey found a correlation between

Ct values of pregnant women and perinatal/neonatal out-

comes, and reported 22.9 for the 50th percent of Ct. Preg-

nant women with Ct values < 22.9 had poorer outcomes

with higher obstetric complications, increased neonatal

intensive care unit admissions, and prolonged duration

of hospitalization in infants (25). Maternal Ct 50th per-

centile value was 30 in our study. No significant differ-

ences were detected among women with Ct values below

or above 30 in terms of perinatal and neonatal outcomes.

Similar to most studies in literature, therefore, Ct values

was found not associated with maternal disease severity

and also neonatal outcomes in our study.

Our small sample size and the lack of a control group

were the main limitations of our study. Furthermore,

none of the infants was positive for SARS-CoV-2 RT-PCR and,

therefore, viral load of infants was not possible to evaluate,

which was another important limitation of our study.

5.1. Conclusions

In sum, our study was one of the pioneering stud-

ies examining the association between maternal SARS-CoV-

2 viral load and maternal/neonatal outcomes. It was re-

vealed that the viral load of pregnant women may not

have been used for predicting the severity of maternal dis-

ease and maternal/neonatal outcomes. However, it was rec-

ommended that further studies with larger sample sizes

should be carried out to investigate the given issue.

Acknowledgments

The authors would like to thank David F. Chapman, BSc,

for editing the article.

4 Iran J Pediatr. 2023; 33(1):e132681.



Yasa B et al.

Footnotes

Authors’ Contribution: BY and MC conceptualized and

designed the study. BY, SIU, SM, DYO, OB, and IP collected

the data. BY, MC, and HSCB analyzed and interpreted data

and performed the literature search. NK performed cycle

threshold tests to determine the maternal viral load. BY

and MC drafted the article and wrote the manuscript. All

authors contributed to the article and approved the sub-

mitted version.

Conflict of Interests: There is no funding source, no per-

sonal financial interests, no patents and no shares in com-

panies for this study. All authors declare that they have no

conflict of interests.

Data Reproducibility: The data presented in this study

are uploaded during submission as a supplementary file

and are openly available for readers upon request.

Ethical Approval: This study was approved by Istanbul

Basaksehir Cam and Sakura City Hospital Local Ethics Com-

mittee under ethical approval code of 2021-220.

Funding/Support: None.

Informed Consent: Parental informed consent was ob-

tained prior to study.

References

1. Zhou G, Chen S, Chen Z. Back to the spring of 2020: facts and hope of

COVID-19 outbreak. FrontMed. 2020;14(2):113–6. [PubMed ID: 32172487].

[PubMed Central ID: PMC7089213]. https://doi.org/10.1007/s11684-020-

0758-9.

2. WHO Coronavirus (COVID-19) Dashboard. World Health Organization;

2022, [cited 10/30/2022]. Available from: https://covid19.who.int.

3. Lokken EM, Huebner EM, Taylor GG, Hendrickson S, Vanderhoeven J,

Kachikis A, et al. Disease severity, pregnancy outcomes, and maternal

deaths among pregnant patients with severe acute respiratory syn-

drome coronavirus 2 infection in Washington State. Am J Obstet Gy-

necol. 2021;225(1):77 e1–77 e14. [PubMed ID: 33515516]. [PubMed Central

ID: PMC7838012]. https://doi.org/10.1016/j.ajog.2020.12.1221.

4. Yasa B, Memur S, Ozturk DY, Bagci O, Uslu SI, Polat I, et al.

Severity of Maternal SARS-CoV-2 Infection in Pregnancy Predicts

Neonatal Outcomes. Am J Perinatol. 2021. [PubMed ID: 34320680].

https://doi.org/10.1055/s-0041-1733783.

5. Abdulrahman A, Mallah SI, Alqahtani M. COVID-19 viral load not as-

sociated with disease severity: findings from a retrospective cohort

study. BMC Infect Dis. 2021;21(1):688. [PubMed ID: 34271860]. [PubMed

Central ID: PMC8284033]. https://doi.org/10.1186/s12879-021-06376-1.

6. Fajnzylber J, Regan J, Coxen K, Corry H, Wong C, Rosenthal A, et al.

SARS-CoV-2 viral load is associated with increased disease severity

and mortality. Nat Commun. 2020;11(1):5493. [PubMed ID: 33127906].

[PubMed Central ID: PMC7603483]. https://doi.org/10.1038/s41467-

020-19057-5.

7. Rabaan AA, Tirupathi R, Sule AA, Aldali J, Mutair AA, Alhumaid

S, et al. Viral Dynamics and Real-Time RT-PCR Ct Values Cor-

relation with Disease Severity in COVID-19. Diagnostics (Basel).

2021;11(6). [PubMed ID: 34203738]. [PubMed Central ID: PMC8232180].

https://doi.org/10.3390/diagnostics11061091.

8. Faico-Filho KS, Passarelli VC, Bellei N. Is Higher Viral Load in SARS-

CoV-2 Associated with Death? Am J Trop Med Hyg. 2020;103(5):2019–

21. [PubMed ID: 32996443]. [PubMed Central ID: PMC7646800].

https://doi.org/10.4269/ajtmh.20-0954.

9. Magleby R, Westblade LF, Trzebucki A, Simon MS, Rajan M, Park J, et

al. Impact of Severe Acute Respiratory Syndrome Coronavirus 2 Vi-

ral Load on Risk of Intubation and Mortality Among Hospitalized Pa-

tients With Coronavirus Disease 2019. Clin Infect Dis. 2021;73(11):e4197–

205. [PubMed ID: 32603425]. [PubMed Central ID: PMC7337625].

https://doi.org/10.1093/cid/ciaa851.

10. Xu T, Chen C, Zhu Z, Cui M, Chen C, Dai H, et al. Clinical

features and dynamics of viral load in imported and non-

imported patients with COVID-19. Int J Infect Dis. 2020;94:68–

71. [PubMed ID: 32179140]. [PubMed Central ID: PMC7270709].

https://doi.org/10.1016/j.ijid.2020.03.022.

11. Huang JT, Ran RX, Lv ZH, Feng LN, Ran CY, Tong YQ, et al. Chrono-

logical Changes of Viral Shedding in Adult Inpatients With

COVID-19 in Wuhan, China. Clin Infect Dis. 2020;71(16):2158–

66. [PubMed ID: 32445580]. [PubMed Central ID: PMC7314240].

https://doi.org/10.1093/cid/ciaa631.

12. Miller EH, Zucker J, Castor D, Annavajhala MK, Sepulveda JL, Green

DA, et al. Pretest Symptom Duration and Cycle Threshold Values

for Severe Acute Respiratory Syndrome Coronavirus 2 Reverse-

Transcription Polymerase Chain Reaction Predict Coronavirus

Disease 2019 Mortality. Open Forum Infect Dis. 2021;8(2):ofab003.

[PubMed ID: 33604401]. [PubMed Central ID: PMC7798567].

https://doi.org/10.1093/ofid/ofab003.

13. Padoan A, Cosma C, Sciacovelli L, Faggian D, Plebani M. Analytical

performances of a chemiluminescence immunoassay for SARS-CoV-2

IgM/IgG and antibody kinetics. Clin Chem Lab Med. 2020;58(7):1081–8.

[PubMed ID: 32301749]. https://doi.org/10.1515/cclm-2020-0443.

14. Sanchez-Luna M, Fernandez Colomer B, de Alba Romero C, Alar-

con Allen A, Bana Souto A, Camba Longueira F, et al. Neonates

Born to Mothers With COVID-19: Data From the Spanish Society of

Neonatology Registry. Pediatrics. 2021;147(2). [PubMed ID: 33479162].

https://doi.org/10.1542/peds.2020-015065.

15. Juan J, Gil MM, Rong Z, Zhang Y, Yang H, Poon LC. Effect of coron-

avirus disease 2019 (COVID-19) on maternal, perinatal and neonatal

outcome: systematic review. Ultrasound Obstet Gynecol. 2020;56(1):15–

27. [PubMed ID: 32430957]. [PubMed Central ID: PMC7276742].

https://doi.org/10.1002/uog.22088.

16. Di Toro F, Gjoka M, Di Lorenzo G, De Santo D, De Seta F, Maso G, et

al. Impact of COVID-19 on maternal and neonatal outcomes: a sys-

tematic review and meta-analysis. Clin Microbiol Infect. 2021;27(1):36–

46. [PubMed ID: 33148440]. [PubMed Central ID: PMC7605748].

https://doi.org/10.1016/j.cmi.2020.10.007.

17. Salvatore CM, Han JY, Acker KP, Tiwari P, Jin J, Brandler M, et

al. Neonatal management and outcomes during the COVID-19

pandemic: an observation cohort study. Lancet Child Adolesc

Health. 2020;4(10):721–7. [PubMed ID: 32711687]. [PubMed Central

ID: PMC7377726]. https://doi.org/10.1016/S2352-4642(20)30235-2.

18. Schwartz DA. An Analysis of 38 Pregnant Women With COVID-19,

Their Newborn Infants, and Maternal-Fetal Transmission of SARS-

CoV-2: Maternal Coronavirus Infections and Pregnancy Outcomes.

Arch Pathol Lab Med. 2020;144(7):799–805. [PubMed ID: 32180426].

https://doi.org/10.5858/arpa.2020-0901-SA.

19. Edlow AG, Li JZ, Collier AY, Atyeo C, James KE, Boatin AA, et

al. Assessment of Maternal and Neonatal SARS-CoV-2 Viral Load,

Iran J Pediatr. 2023; 33(1):e132681. 5

http://www.ncbi.nlm.nih.gov/pubmed/32172487
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7089213
https://doi.org/10.1007/s11684-020-0758-9
https://doi.org/10.1007/s11684-020-0758-9
https://covid19.who.int
http://www.ncbi.nlm.nih.gov/pubmed/33515516
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7838012
https://doi.org/10.1016/j.ajog.2020.12.1221
http://www.ncbi.nlm.nih.gov/pubmed/34320680
https://doi.org/10.1055/s-0041-1733783
http://www.ncbi.nlm.nih.gov/pubmed/34271860
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8284033
https://doi.org/10.1186/s12879-021-06376-1
http://www.ncbi.nlm.nih.gov/pubmed/33127906
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7603483
https://doi.org/10.1038/s41467-020-19057-5
https://doi.org/10.1038/s41467-020-19057-5
http://www.ncbi.nlm.nih.gov/pubmed/34203738
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8232180
https://doi.org/10.3390/diagnostics11061091
http://www.ncbi.nlm.nih.gov/pubmed/32996443
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7646800
https://doi.org/10.4269/ajtmh.20-0954
http://www.ncbi.nlm.nih.gov/pubmed/32603425
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7337625
https://doi.org/10.1093/cid/ciaa851
http://www.ncbi.nlm.nih.gov/pubmed/32179140
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7270709
https://doi.org/10.1016/j.ijid.2020.03.022
http://www.ncbi.nlm.nih.gov/pubmed/32445580
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7314240
https://doi.org/10.1093/cid/ciaa631
http://www.ncbi.nlm.nih.gov/pubmed/33604401
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7798567
https://doi.org/10.1093/ofid/ofab003
http://www.ncbi.nlm.nih.gov/pubmed/32301749
https://doi.org/10.1515/cclm-2020-0443
http://www.ncbi.nlm.nih.gov/pubmed/33479162
https://doi.org/10.1542/peds.2020-015065
http://www.ncbi.nlm.nih.gov/pubmed/32430957
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7276742
https://doi.org/10.1002/uog.22088
http://www.ncbi.nlm.nih.gov/pubmed/33148440
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7605748
https://doi.org/10.1016/j.cmi.2020.10.007
http://www.ncbi.nlm.nih.gov/pubmed/32711687
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7377726
https://doi.org/10.1016/S2352-4642(20)30235-2
http://www.ncbi.nlm.nih.gov/pubmed/32180426
https://doi.org/10.5858/arpa.2020-0901-SA


Yasa B et al.

Transplacental Antibody Transfer, and Placental Pathology in Preg-

nancies During the COVID-19 Pandemic. JAMA Netw Open. 2020;3(12).

e2030455. [PubMed ID: 33351086]. [PubMed Central ID: PMC7756241].

https://doi.org/10.1001/jamanetworkopen.2020.30455.

20. Knudtzen FC, Jensen TG, Lindvig SO, Rasmussen LD, Madsen LW,

Hoegh SV, et al. SARS-CoV-2 viral load as a predictor for disease

severity in outpatients and hospitalised patients with COVID-

19: A prospective cohort study. PLoS One. 2021;16(10). e0258421.

[PubMed ID: 34637459]. [PubMed Central ID: PMC8509867].

https://doi.org/10.1371/journal.pone.0258421.

21. La Scola B, Le Bideau M, Andreani J, Hoang VT, Grimaldier C, Colson

P, et al. Viral RNA load as determined by cell culture as a manage-

ment tool for discharge of SARS-CoV-2 patients from infectious

disease wards. Eur J Clin Microbiol Infect Dis. 2020;39(6):1059–

61. [PubMed ID: 32342252]. [PubMed Central ID: PMC7185831].

https://doi.org/10.1007/s10096-020-03913-9.

22. Rao SN, Manissero D, Steele VR, Pareja J. A Systematic Review of the

Clinical Utility of Cycle Threshold Values in the Context of COVID-19.

Infect Dis Ther. 2020;9(3):573–86. [PubMed ID: 32725536]. [PubMed Cen-

tral ID: PMC7386165]. https://doi.org/10.1007/s40121-020-00324-3.

23. Walsh KA, Jordan K, Clyne B, Rohde D, Drummond L, Byrne P, et al.

SARS-CoV-2 detection, viral load and infectivity over the course of an

infection. J Infect. 2020;81(3):357–71. [PubMed ID: 32615199]. [PubMed

Central ID: PMC7323671]. https://doi.org/10.1016/j.jinf.2020.06.067.

24. Bachani S, Arora R, Dabral A, Marwah S, Anand P, Reddy KS, et

al. Clinical Profile, Viral Load, Maternal-Fetal Outcomes of Preg-

nancy With COVID-19: 4-Week Retrospective, Tertiary Care Single-

Centre Descriptive Study. J Obstet Gynaecol Can. 2021;43(4):474–

82. [PubMed ID: 33349556]. [PubMed Central ID: PMC7591315].

https://doi.org/10.1016/j.jogc.2020.09.021.

25. Tanacan A, Anuk AT, Erol SA, Keskin HL, Altinboga O, Yakistiran B, et

al. The effect of real-time polymerase chain reaction cycle threshold

values on perinatal outcomes of pregnant women with COVID-19. J

Matern Fetal NeonatalMed. 2021;34(21):3601–8. [PubMed ID: 33706649].

https://doi.org/10.1080/14767058.2021.1900105.

6 Iran J Pediatr. 2023; 33(1):e132681.

http://www.ncbi.nlm.nih.gov/pubmed/33351086
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7756241
https://doi.org/10.1001/jamanetworkopen.2020.30455
http://www.ncbi.nlm.nih.gov/pubmed/34637459
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8509867
https://doi.org/10.1371/journal.pone.0258421
http://www.ncbi.nlm.nih.gov/pubmed/32342252
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7185831
https://doi.org/10.1007/s10096-020-03913-9
http://www.ncbi.nlm.nih.gov/pubmed/32725536
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7386165
https://doi.org/10.1007/s40121-020-00324-3
http://www.ncbi.nlm.nih.gov/pubmed/32615199
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7323671
https://doi.org/10.1016/j.jinf.2020.06.067
http://www.ncbi.nlm.nih.gov/pubmed/33349556
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7591315
https://doi.org/10.1016/j.jogc.2020.09.021
http://www.ncbi.nlm.nih.gov/pubmed/33706649
https://doi.org/10.1080/14767058.2021.1900105

	Abstract
	1. Background
	2. Objectives
	3. Methods
	4. Results
	Table 1
	Table 2

	5. Discussion
	5.1. Conclusions

	Acknowledgments
	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Data Reproducibility: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

