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Abstract 

Coronavirus Disease 2019 (COVID-19), emerged in early December 2019 in China and became a pandemic 

situation worldwide by its rapid spread to more than 200 countries or territories. The prevalence and 

evolution of COVID-19 in pregnancy, including the risk of miscarriage in the first and second trimester and 

early preterm birth. So we need to identify the laboratory parameters capable of discriminating between 

severe and non-severe cases, or those at high or low risk of abortion, the present study aims to highlight the 

role of hematological markers (ferritin, D-dimer, CR Protein, ESR, LDH, Random Blood Sugar, 

hemoglobin, white blood cell & albumin) each one has a role in the development of signs and symptoms.  

Blood samples were collected from 47 newly diagnosed pregnant women with  COVID19 in Najaf-Iraq 

from June 13 to October 06, 2020.  Then the cases followed up for 200 days (two trimesters) about 13 

pregnant women aborted before reach to the second trimester, the  ANOVA and Kaplan-mier test shows a 

significantly high level of ( ferritin, D-dimmer, CRP, ESR, RBS, and LDH ) correlated with abortion and 

increased rate of loss baby and vice-versa occurs among 34 pregnant women who successfully passed to 

second trimester,(P<0.005,0.014,0.003,0.005,0.005&0.001respectively), Meanwhile the elevated levels of 

hemoglobin and albumin correlated with a high chance of saving pregnancy period (P< 0.002, 

0.001respectively). also, the result shows there is no significant effect of lymphocyte concentration during 

the pregnancy period in pregnant women with COVID19. From these findings, we can conclude that the 

changes of hematological parameters correlates with the saving or losing the baby during pregnancy and 

may help in control the severity of COVID19 infection by using these markers as the prognostic marker 
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1. INTRODUCTION 

COVID-19 is a respiratory illness caused by a 

new coronavirus SARS-Cov-2 also known as 

COVID-19. It was first described in December 

2019 in Wuhan, China, and has since spread 

globally [1,6]. Since recording Iraq’s first 

COVID-19 case was reported on 24 February 

2020, the COVID-19 pandemic has become 

very alarming in Iraq, with the country 

currently reporting new cases every day [2].  It 

was noted in some study that the largest number 

of those who were infected between the ages of 

(31y-40y) [3]. 

During pregnancy, the implications of COVID-

19 infection remain unclear at this moment. 

Pregnancy is considered high risk as this 

population remains vulnerable to coronavirus 

infection. The information about the effect of 

COVID19 on the pregnancy period, their 

manifestations, and outcomes remain limited. 

Most pregnancies had good outcomes, and 

transmission of SARS-CoV-2 to the infant was 

uncommon [3]. 

The study conducted in American Centers for 

disease control (CDC) suggests that 

hospitalization rates and ICU admissions in 

pregnant women diagnosed with COVID-19 

are higher than in the non-pregnant population 

while mortality rates are similar [4]. Another 

study explains the role of COVID19 in 

coagulation disorders that may negatively 

affect pregnancies [5,6].  

We need to know if they're negative effects or 

non on the health of mothers and the fetus so 

the present study aims to highlight first and 

second-trimester miscarriage in pregnant 

women with COVID19 infection. 

 

2. Material & Methods  

A prospective cross-section study conducted in  

Al-Najaf/Iraq in the period between June 13 

until October 06, 2020, the study included 70 

pregnant women in their first trimester with 

symptoms like fever, flu-like illness, joint pain, 

cough, and diarrhea nasopharyngeal swab was 

taken for all women, 47 of them proved to be 

positive for COVID-19 by PCR, Group A: 34 

Group A pregnant women in the first trimester 

with COVID-19 reach successfully to second 

trimester while Group B pregnant women in the 

first trimester with COVID-19 who aborted. 

All cases are diagnosed by a physician 

according to WHO criteria to diagnosed 

COVID19. All cases with pastmedical diseases 

or recurrent abortion are excluded from the 

study design by history. Blood aspirated from 

each woman with positive PCR after taking 

their acceptance to participate in the study sent 

for ferritin, D-dimer, CR Protein, ESR, LDH, 

Random Blood Sugar, hemoglobin, white 

blood cell & albumin. Hematological markers 

include the serological test like IGG and IGM 

used to follow up cases. 

Statistical analysis:  

 Data were translated into a computerized 

database structure. Expert statistical advice was 

sought. Statistical analyses were computer-

assisted using SPSS version 23 (Statistical 

Package for Social Sciences).  Horizontal bars 

indicate the means. For multiple comparisons, 

p values will be calculated by a one-way 

ANOVA. 

The Kaplan-Meier method with the log-rank 

test was used to calculate survival rates and 

differences in survival curves. A receiver 

operating characteristic (ROC). 
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3. Results  

The present data show the measured of nine 

hematological markers among pregnant women 

infected by COVID19 after following up 

women for 200 days (two trimesters) about 13 

pregnant women aborted before reach to the 

second trimester and the results of blood test 

show the level of ( ferritin, D-dimmer, CRP, 

ESR, RBC, and LDH ) means significantly 

higher than means of the same hematological 

marker in about 34 pregnant women who 

successfully passed to second trimester, as 

shown in Table 1 and Figure 1. (P< 

0.005,0.014,0.003,0.005,0.005&0.001respecti

vely) 

Meanwhile as appears in table 1 and figure 1the 

pregnant women with elevated levels of 

hemoglobin and albumin had a significantly 

high chance of saving pregnancy period than 

other groups with low levels, (P< 0.002, 

0.001respectively). in another side the 

statistical result shows there are no significant 

effect of lymphocyte concentration during 

pregnancy period in pregnant women with 

COVID19   

Furthermore the reverse occur with 

(lymphocyte, hemoglobin & albumin level) 

when patients come with a high concentration 

the probability of Surviving increased, the 

Kaplan Meir shows that patients with high 

concentration have a high chance to survive in 

the second trimester when compared with low 

concentration as shown in, Table 4-12 and 

Figure 4-11, and according to Log-rank test, the 

mean survival time was significantly higher 

among cases with high (lymphocyte, 

hemoglobin &albumin level) concentration at 

baseline compared to those with lowest 

concentration (mean survival increased to 200 

days) (P< 0.005,0.003,0.002respectively). 

Table (1): The means of a hematological marker according to pregnancy status(aborted/non-

aborted) among pregnant women with COVID-19 

Variables Status No Mean Std. 

Deviati

on 

Std. 

Error 

95% Confidence 

Interval for Mean 

P-value 

Lower 

Bound 

Upper 

Bound 

ferritin ng/ml aborted 13 638.13 124.852 32.237 568.99 707.27 0.005 

non aborted 34 267.09 107.957 19.084 228.17 306.02 

Total 47 385.51 207.758 30.305 324.51 446.51 

D-dimer 

mg/L 

aborted 13 1.3333 .48795 .12599 1.0631 1.6036 0.014 

non aborted 34 .5388 .29846 .05276 .4312 .6464 

Total 47 .7924 .52215 .07616 .6391 .9457 

CRP mg/dl aborted 13 19.07 3.127 .808 17.33 20.80 0.003 

non aborted 34 11.06 2.355 .416 10.21 11.91 

Total 47 13.62 4.576 .667 12.27 14.96 

LDH mg/L aborted 13 433.00 40.334 10.414 410.66 455.34 0.001 

non aborted 34 260.16 62.519 11.052 237.62 282.70 

Total 47 315.32 98.802 14.412 286.31 344.33 

Lymphocyte aborted 13 .4073 .29789 .07692 .2423 .5722 0.081 

non aborted 34 .4739 .29704 .05251 .3818 .5959 

Total 47 .4628 .29656 .04326 .3757 .5499 

RBS mg/dl aborted 13 278.60 12.040 3.109 271.93 285.27 0.005 

non aborted 34 113.47 32.822 5.802 101.64 125.30 

Total 47 166.17 82.608 12.050 141.92 190.42 
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ESR aborted 13 37.73 4.148 1.071 35.44 40.03 0.005 

non aborted 34 19.53 6.416 1.134 17.22 21.84 

Total 47 25.34 10.322 1.506 22.31 28.37 

Hemoglobin aborted 13 2.5385 .66023 .18311 2.1395 2.9374 0.002 

Nonaborted 34 1.2353 .55371 .09496 1.0421 1.4285 

Total 47 1.5957 .82514 .12036 1.3535 1.8380 

Albumin 

mg/dl 

aborted 13 2.13 .834 .215 1.67 2.60 0.01 

non aborted 34 4.66 1.208 .214 4.22 5.09 

Total 47 3.85 1.615 .236 3.38 4.33 

IgG aborted 13 4.53 1.356 .350 3.78 5.28 0.005 

non aborted 34 10.19 1.749 .309 9.56 10.82 

Total 47 8.38 3.118 .455 7.47 9.30 

IgM aborted 13 10.20 1.859 .480 9.17 11.23 0.005 

non aborted 34 2.97 2.008 .355 2.24 3.69 

Total 47 5.28 3.922 .572 4.13 6.43 

N: number, P- Value <0.05;sig:significant,CRP:C-reactive protein, RBC: Red blood cell, ESR: 

erythrocyte sedimentation rate , LDH: lactate dehydrogenase 

Figure(1): Changes in means of a hematological marker according to pregnancy 

status(aborted/non-aborted) 
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The high expression of (ferritin, D-dimmer, 

CRP, ESR, RBC, and LDH) had a positive 

correlation with abortion as shown in Table(2), 

Figure (2). The mean of surviving rate among 

time  decrease with a high concentration of 

(ferritin, D-dimmer, CRP, ESR, RBC, and 

LDH) compared with a mean of low 

concentration                                 (P< 

0.005,0.025,0.005,0.003,0.001&0.005respecti

vely), this means when these hematological 

proteins in high concentration the probability of 

abortion increase and vice versa. 

Table (2): Kaplan-Mier Survival Showing the Cumulative Survival and Death Estimates (in 

Addition to Mean Survival Time) During a Maximum of 2 trimesters (200 days) Follow up 

Period by COVID19 prognosis and hematological marker categories. 

Variables Meana 
95% Confidence 

Interval 
P* 

Ferritin con.  0.005 

≥834.9 ng/mL 87.600 7.184 73.520 101.680  

≥421.4 ng/mL 134.105 8.601 117.248 150.963  

250-350 ng/mL 132.722 3.185 126.479 138.966  

D-Dimmer con.  0.025 

1.1-1.8mg/L 83.423 7.178 69.355 97.491  

≥1 mg/L 127.222 7.333 112.850 141.595  
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0.2-0.8 mg/L 149.280 3.645 142.136 156.424  

Lymphocytes Con.  0.005 

≥(8.000) * 10 million / µL 149.786 3.156 143.599 155.972  

(4.000-6.000)  * 10 million / 

µL 
108.800 7.182 94.724 122.876  

≤(4.000)  * 10 million / µL 74.000 6.416 61.424 86.576  

Overall 130.595 5.400 120.011 141.179  

The hemoglobin levels  0.003 

(10.5 to12)g/L 149.897 3.049 143.920 155.874  

(8 to10.5)g/L 106.375 8.967 88.800 123.950  

≤(7 to 8)g/L 76.800 5.840 65.353 88.247  

Overall 130.595 5.400 120.011 141.179  

CRP levels  0.005 

≥14.6 mg/dl 150.353 2.608 145.242 155.464  

≥25.7 mg/dl 76.308 5.069 66.372 86.243  

Overall 130.595 5.400 120.011 141.179  

ESR levels  0.003 

≥47 103.000 9.776 83.839 122.161  

≤32 131.907 2.849 126.322 137.491  

Overall 130.595 5.400 120.011 141.179  

The RBC con****.  0.001 

≥264.3  mg/dl 82.857 6.489 70.138 95.576  

≤181.4  mg/dl 148.168 3.356 141.590 154.745  

Overall 130.595 5.400 120.011 141.179  

Albumin Con.  0.002 

≥3.0  mg/dl 83.767 6.473 71.080 96.454  

≤3.4  mg/dl 148.153 3.363 141.562 154.745  

Overall 130.595 5.400 120.011 141.179  

LDH con.     0.005 

≥359.4  mg/L 77.615 5.098 67.624 87.607  

≤341.8  mg/L 148.293 3.273 141.878 154.709  

Overall 130.595 5.400 120.011 141.179  

Table(3): Log Rank (Mantel-Cox) table shows the Test of equality of survival distributions 

for the different levels of the covid19 prognosis and hematological marker 

Log Rank (Mantel-

Cox) 
Chi-Square df P Sig. 

Ferritin 11.031 2 .005 

D-dimmer 34.327 2 .025 

The lymphocyte con. 43.017 2 .003 

Hemoglobulin con. 42.622 2 .002 

CRP Con. 48.862 1 .005 

ESR 17.968 1 .003 

RBC 32.095 1 .001 
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Albumin 28.404 1 .000 

LDH 36.124 1 .000 

P-Value <0.05;sig:significant. CRP: C-reactive protein, RBC: Red blood cell, ESR: 

erythrocyte sedimentation rate, LDH: lactate dehydrogenase

All quantitative hematological measurements 

were tested for their ability to predict a severe 

disease of COVID 19 patients and risk of 

abortion. All of them provided a good test in 

this context (ROC area ≥ 0.6). the ferritin and 

RBC were the best among them all, while 

lymphocyte and albumin considered worthless 

test as shown in Table (4) and Figures (3) 

Figure (3-3): A Survival Curve Comparing the Cumulative Survival Rates During 
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During a Maximum of 2 trimesters (200 days) 

Follow up Period by COVID-19 prognosis and 

hematological marker categories. 

Figure(3): A ROC Curve Showing the 

Trade-off Between Sensitivity (Rate of True 

Positive test Results) and 1-Specificity (Rate 

of False-Positive Test Results) 

 

 

 

 

 

Table (4): The Area Under ROC Curve For 

hematological marker When Used as a Test 

to Predict Cases with a risk of abortion in 

pregnant women with COVID-19 

Area Under the Curve 

Test Result 

Variable(s) 
Area p-value 

Ferritin levels 0.938 ≤0.005 

D-Dimer level 0.671 ≤0.021 

CRP level 0.838 ≤0.005 

LDH level 0.871 ≤0.005 

Lymphocyte 

level 
0.114 ≤0.061 

RBS level 0.953 ≤0.001 

ESR level 0.840 ≤0.001 

Albumin level 0.098 ≤0.071 

Discussion  

Coronavirus disease 2019 (COVID-19), caused 

by severe acute respiratory syndrome 

coronavirus 2 (SARS-COV-2), was first 

reported in Wuhan, Hubei province, China and 

has now rapidly spread to over 50 countries. 

For prevention and control of infection, the 

Taiwan Centers for Disease Control initiated 

testing for SARS-CoV-2 on January 24th, 2020 

for persons suspected of having the disease (7-
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11). There is no evidence to suggest that 

pregnant women are more likely to become 

seriously ill from COVID-19. However, 

pregnant women have been included in the list 

of people at moderate risk (clinically 

vulnerable) as a precautionary measure. A 

recent study showed that pregnant women with 

COVID-19 infection developed mild to 

moderate symptoms, but blood tests showed 

abnormalities and elevations in hematological 

markers that could potentially affect the 

survival rate of the fetus (13).The statistical 

results show that 13 pregnant women failed to 

reach the second trimester, while 43 cases 

successfully reached it (13). The results also 

showed that COVID-19 infection outcomes 

caused elevations in the levels of ferritin, D-

dimer, CRP, ESR, RBC, and LDH, which had 

a negative effect on the health of the pregnancy, 

while increased levels of hemoglobin and 

albumin had a highly significant chance of 

saving the pregnancy period 

(15,16).Meanwhile, the fetus survival rate 

decreased with high concentrations of ferritin, 

D-dimer, CRP, ESR, RBC, and LDH, 

compared to low concentrations (15,16). This 

result is in agreement with the findings of 

Savirón-Cornudella R et al. (15,16). Xu et al. 

reported retrospective results of five pregnant 

women at more than 34 weeks' gestation with a 

positive PCR test for SARS-CoV-2. These 

women displayed lymphopenia and 

eosinopenia at the onset of fever, which 

persisted until they improved after 

antiviral/antibacterial treatment. In contrast, 

only one patient had leukopenia, while all the 

women had anemia, decreased albumin, and 

increased CRP and D-dimer levels (17).ROC 

curve analysis showed that ferritin and RBC 

levels were excellent tests, CRP, LDH, and 

ESR were very good tests, and D-dimer was a 

good test to predict women at high risk of 

abortion. These results are in line with the 

findings of Zaigham and Andersson, who 

showed that laboratory tests for pregnant 

women who experienced early delivery 

presented lymphocytopenia (59%) and elevated 

C-reactive protein (CRP) (70%) (19). The 

increased levels of CRP and high sensitivity 

CRP were associated with poor pregnancy 

outcomes (20). 

Many studies have shown that COVID-19 is 

not fatal for fetuses, unlike other viruses such 

as Zika and Rubella (17). The possible vertical 

transmission of the virus was studied by testing 

for SARS-CoV-2 in amniotic fluid, cord blood, 

and neonatal pharyngeal swab samples, which 

were all negative and there were no cases of 

fetal death (20-22). Additionally, vaginal 

secretion samples collected from the lower 

third of the vagina upon admission were also 

negative (21-22). 
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