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Relationship of Blood Group Type and SARS-CoV-2 
Infection: Experience in A Peripheral Military Hospital 

MS BADSHAa, MMR KHANb, SMB UDDINc, K NESAd

Abstract:
Introduction: Clinical studies have shown that 
advanced age and chronic diseases increase the risk 
of infection. Different studies have found blood 
groups are also a determining factor of severity. 
However, in Bangladesh it is yet to have any clinical 
pattern in this respect. The aim of this study is to 
find out whether there exists a relationship between 
the blood groups of the patients and risk of 
SARS-CoV-2 infection.

Methods: The study is a retrospective cohort study. 
It included all hospitalized RT-PCR confirmed 
COVID-19 patients in Combined Military Hospital 
(CMH) Barishal. We included both genders and 
people who are older than 14 years of age. The 
study was conducted during the period between 4th 
June and 3rd August, 2020. In this period total 556 
individuals reported and tested for SARS-CoV-2 
where COVID +ve patients are served as patient 
group and COVID –ve  patients are served as the 
controls.

Results: Our sample consists of 185 patients; we 
found a percentage distribution of 34.6%, 39.5%, 
5.4%, and 20.54% for blood groups A, B, AB and O, 

respectively. Blood group A was statistically 
significantly more frequent among those infected 
with COVID-19 compared to controls (34.6% vs. 
21.83%, p-value 0.045 (<0.05); OR: 1.894).On the 
other hand, the frequency of blood group O was 
significantly lower in the COVID-19 patients, 
compared to the control group (20.54% vs 32.88%, 
p-value0.049 (<0.05); OR: 0.528). Although there 
was a higher percentage distribution of the B blood 
group among COVID-19 patients as compared to 
the control groups, this difference did not reach 
statistical significance. Also, there was no 
significant difference in the risk of COVID-19 in 
blood group AB with a distribution of 6.2% in 
control group, and5.4% in COVID-19 patients.

Conclusion: The results of the present study suggest 
that the blood group A might have a role in 
increased susceptibility to the COVID-19 infection 
and the blood group O might be somewhat 
protective.

Keywords: ABO, Rh-D, Blood group system, 
COVID-19, SARS-CoV-2.

(J Bangladesh Coll Phys Surg 2021; 39: 94-99)
DOI: https://doi.org/10.3329/jbcps.v39i2.52389

a. Major Dr. Md. Soleman Badsha, Graded Specialist in 
Medicine, CMH, Barishal

b. Col. Dr. Md. Mizanur Rahman Khan, MPH, MPhil, ADMS, 
7 Div Hq, Shikh Hasina CMH, Barishal 

c. Lt. Col. SM Belal Uddin, MPH, Commanding officer, CMH, 
Barishal

d. Major Dr. Kamrun Nesa, Graded Specialist in Poediatries, 
CMH, Barishal

Adddress of Correspondence: Major Dr. Md. Soleman Badsha, 
Graded Specialist in Medicine, CMH, Barishal, 506, West 
Nakhalpara, Sonar Tori (A-17 Flat), Jejgaon, Dhaka, Cell: 
01769300200, E-mail: soleman.badsha@gmail.com

Received: 20 September, 2020                     Accepted: 25 February, 2021

Introduction
The word "blood group" refers to the antigens present 
on the red blood cell (RBC) surface. "Blood type" 

refers to a specific pattern of antigen-antibody 
reaction within a specified setting. Austrian Scientist 
Karl Landsteiner was the pioneer in describing the 
ABO blood group system in 19001. O, A, and B types 
are the major blood groups. Due to the different 
frequency of different ABO blood types among 
various populations, the ABO blood groups appear to 
be important during evolution. The second most 
crucial antigen in blood transfusions is the 
rhesus-system2. An individual’s RBC surface may or 
may not contains Rh or D-antigen; accordingly, 
Rh-positive (D-antigen present) or Rh-negative 
(D-antigen absent) blood group is indicated3. ABO 
antigens are expressed in several human tissues and 
cells, including epithelium, sensory neurons, 
platelets, and vascular endothelium. It is also 
simultaneously expressed as a surface molecule4,5. It 

is, therefore, no wonder that the clinical relevance of 
an ABO blood group reaches beyond the 
conventional frontiers of immune- hematological 
understanding, where the pathogenesis of a wide 
variety of human diseases, primarily cancers and 
infections cardiovascular disorders are involved. 
Non-O blood group reveals that the risk of venous 
thrombosis is roughly double6. The risk of overall 
mortality in non-O blood groups is comparatively 
higher from cardiovascular diseases when compared 
to individuals with the O blood groups7,8. In 
comparison with blood group O, people with blood 
group A, AB, or B are vulnerable to develop 
pancreatic cancer9. The ABO phenotype relates to the 
severity of a number of infectious diseases. The 
severity of cholera infection (Vibrio cholerae strains 
O1 El Tor and O139) is the most prominent amongst 
the patients with O blood group10,11. It has been found 
that viral infections are linked to the ABO blood 
group. ABO blood group antigens may affect the 
vulnerability to Norwalk virus infection.[12] One 
study also found that blood group O has lower 
susceptibility to hepatitis B, C, HIV, syphilis or 
malaria13.

Corona virus disease 2019 (COVID-19) surfaced in 
the city of Wuhan located in China, at the end of 
2019. This virus rapidly spread and caused the 
current global pandemic14. In Bangladesh up to 
August 4, 2020 there are 242102 COVID-19 patients 
with 3184 deaths15. Numerous risk factors for 
COVID-19 have been reported. An increase in the 
patient's age has become synonymous with a rise in 
the risk of developing complications and has 
demonstrated higher death rates. Various studies 
have concluded that the male gender is more at risk 
and show more severe complications16,17. Various 
comorbidities such as, inflammatory bowel disease 
(IBD)18, pre-existing kidney disease19, and diabetes 
mellitus20 are documented risk factors. A new school 
of thought and finding is indicative that certain blood 
groups are more susceptible to the COVID-19 
infection in comparison to others. A study conducted 
by Zietz et al., in the New York-Presbyterian (NYP) 
group of facilities discovered that Blood group A was 
associated with increased odds of testing positive for 
COVID-19 (OR 1.338, 95% CI [1.072-1.672], 
p=0.009), while O blood groups were associated with 
decreased odds of testing positive (OR 0.804, 95% CI 
[0.654-0.987], p=0.036)21. This study also follows 
previous research study on SARS-CoV-2 by 

Ellinghaus et al. where they found that patients with 
blood type A have a higher risk than other blood 
groups (OR, 1.45; 

95% CI [1.20-1.75], P=0.000148) and for blood 
group O when compared with the other blood groups 
(OR, 0.65; 95% CI [0.53-0.79], P=0.0000106)22. 
Göker et al. reported that blood group A was (57%) 
higher amongst the COVID-19 patients followed by 
the blood group O (24.8 %)23.

The linkage and effects of blood groups have been 
hypothesized using different facts:

For example, blood groups are dictated by sugars, 
and coronaviruses in the cattle have surface proteins 
that bind to sugars. It might be of value to consider 
the extra sugar N-acetyl galactosamine, on the 
surface of blood group A cells [24], possibly 
suggesting more pathogen contact. This sugar is 
missing on blood group O cells24.

SARS-CoV-2 replicates in respiratory and 
gastrointestinal epithelium25, that can synthesize A or 
B glycan antigens, depending on the phenotype. If 
the S protein of an A, B, or AB group induvial carries 
respective glycan antigens, it is possible that binding 
of the respective antibodies can block the interaction 
between S protein and ACE2, thereby offering 
complete or incomplete protection26. Thus, 
infectivity between ABO groups can presumably be 
predicted e.g. the virus produced in an individual 
with blood group B will be carrying antigen B and 
has a higher chance of infecting a person with blood 
group B or AB, as compared to blood group A or O. 
This can explain the least number of cases in blood 
group O that contains both antibody-A and 
antibody-B. It is also believed that once the infection 
is fully established, it then replicates in the 
individual’s epithelial cells and thus exhibits that 
individual's antigen, rendering the individual’s 
antibodies ineffective26.

Here, we investigated the relationship between the 
ABO blood group type and the susceptibility to 
COVID-19 in patients who reported to CMH 
Barishal.

Methods:

Study Design and Participants 
This retrospective cohort study included confirmed 
COVID-19 patents of 14 years or older, irrespective 
of gender, who were admitted in CMH Barishal from 
June 4, 2020 to August 3, 2020.

Data Collection
A confirmed case of Covid-19 was identified as a 
positive result for nasal and pharyngeal swab 
specimens in real-time reverse transcriptase— 
polymerase-chain-reaction (RT-PCR) assay.[27] 
Hospitalized, clinically suspected, total 556 cases 
were enrolled. RT-PCR confirmed patients (185) 
were the study cohort, and negative ones were 
comparator.Statistical Analysis

Statistical analysis was performed by using IBM, 
SPSS version 25. Standard descriptive and analytical 
statistics were used to analyze the data. Chi-square 
test was used to test for significant difference and 
P-value ≤ 0.05 was considered significant.

Results: 
The blood group distribution of 185 patients 
diagnosed with PCR positivity as A, B, O, AB were 
34.6%, 39.5%, 20.54% and 5.4% respectively. Rh (+) 
was 98.9% and Rh (–) 1.1%. The blood group 

distribution of remaining 371 individuals the 
comparison group as A, B, O, AB were 21.83%, 
39.08%, 32.88% and 6.2%, respectively. Rh (+) was 

95.7% and Rh (–) was 4.3% (Table 1). When the test 
negative comparison group was compared to the 
COVID-19 patient group, it was observed that the 
COVID-19 infection rate was statistically 
significantly higher in those with blood group A 
(34.6% vs. 21.83%, p-value 0.045; OR: 1.894). In 
terms of Rh blood group system, it was determined 
that Rh positivity was also associated with 
COVID-19 diagnosis but not at significant level (p= 
0.163, OR: 4.040) (Table 1). It was observed that the 
blood group O was significantly lower in the 
COVID-19 patient group in comparison to the 
controls (20.54% vs 32.88%, p-value 0.049; OR: 
0.528). Although there was a higher percentage 
distribution of the B blood group among COVID-19 
patients as compared to the control groups, this 

difference was not significant. Also, there was no 
significant difference in the risk of COVID-19 in 
blood group AB with a distribution of 6.2% in control 
group, and 5.4% in COVID-19 patients.

Discussion: 
Numerous studies have been published to date on the 
relationship between blood groups and diseases. 
[29-32] These studies include hepatitis B, hepatitis C, 
HIV, West Nile Virus, SARS-CoV and 
SARS-CoV-2 viruses.[28,30,33] In all these studies 
raised an issue that some blood groups may be 
susceptible to viral infections and some groups may 
be protective. Although many models of this 
predisposition or protectionism have been 
established, the mechanism has not been fully 
elucidated and has been suggested as possible causes. 
Natural anti-blood group antibodies, particularly 
anti-A antibody, of the ABO system to block the 
interaction of SARS-CoV spike protein and 
angiotensin converting enzyme 2 may be considered 
as one of the reasons suggested.[34] Several studies 
investigated the relationship between the ABO blood 
groups and COVID-19 infection. The first study was 
conducted in China and it was published on March, 
2020.[34] The second study was conducted in New 
York, USA, and published on April, 2020.[35] In our 
control group, we found that blood groups B 
(39.08%) and O (32.88%) were the two most 
frequent blood groups which also follow the previous 
study about the general distribution of ABO and Rh 
blood group among the general population of 
Bangladesh where most frequent blood groups were 
B (39.8%) and O (27.6%).[36] In this study, we 
found that ABO blood groups displayed different 
association risks for the infection with SARS-CoV-2 
resulting in COVID-19. Specifically, blood group A 
was associated with an increased risk whereas blood 
group O was associated with a decreased risk, thus 
demonstrating that the ABO blood type is a 
biomarker for differential susceptibility of 
COVID-19. These findings are consistent with 
similar risk patterns of ABO blood groups for other 
corona virus infection found in previous studies. For 
example, Cheng et al. reported that the SARS-CoV 
infection susceptibility in Hong Kong was 
differentiated by the ABO blood group systems.[30] 
The authors found that compared with non-O blood 
group hospital staff, blood group O hospital staff had 
a lower chance of getting infected.

Our study has few limitations:
First, sample size was small in case of both patient 
group (185) and control group (371). Second, severe 
or critical cases were not included in this study due to 
less availability.

Conclusion:

Considering all data we found that blood group A 
was statistically significantly more frequent among 
those infected with COVID-19 compared to controls 
On the other hand, the frequency of blood group O 
was significantly lower in the COVID-19 patients, 
compared to the control group. The findings in the 
present study would have several potential clinical 
implications. 1) People with blood group A might 
need particularly strengthened personal protection to 
reduce the chance of infection; 2) It might be helpful 
to introduce ABO blood typing in the evaluation of 
SARS-CoV-2 infection; 3) blood group A may get 
priority in SARS COV-2 vaccine.  However, the 
SARS-CoV-2 situation is evolving rapidly, and 
discoveries and anomalies are being reported daily. 
Therefore, it is advised to have more researches in 
this field before the blood groups added to the list is 
added as a risk factor for SARS-CoV-2 infection. 
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Introduction
Corona virus disease 2019 (COVID-19)a pandemic, 
continues to escalate world wide and has become a 
pressing global health concern. Since the 

identification of the first cases in  Wuhan, China,  in  
December  20191, the  virus  has  spread  almost  to 
every country in the world. Local transmission of 
severe acute respiratory syndrome corona virus 
type-2 (SARS-CoV-2) is occurring in most 
countries2. SARS-CoV-2 is the seventh known 
corona virus that infects humans and several studies 
support its probable zoonotic origin3,4. This is 
transmitted by respiratory droplets, contact with an 
infected person (< 2 m) or with contaminated 
surfaces. There is no evidence of vertical 
transmission and presence of the virus in genital 
fluids, urine, amniotic fluid or breast milk. It belongs 
to the beta corona viridae, binds to angiotensin 
converting enzyme2 (ACE2) as the host receptor for 
entering the cell to cause infection5,6. Majority of 
infections with SARS-CoV-2 cause a mild 
presentation of COVID-19. Older adults and people 
with comorbidities, including cardiovascular and 
respiratory diseases and  diabetes,  are  at  increased  
risk  of  severity  and  death,  with men potentially at 
higher risk than women7,8. The main findings in 

laboratory tests during early stages of the disease 
include lymphopenia, transaminase elevation, 
proteinuria, increased LDH and C-reactive protein 
levels. Complications include severe pneumonia, 
acute respiratory distress syndrome, cardiac 
abnormalities, respiratory tract super infections, 
sepsis and septic shock.

Pregnant women are particularly vulnerable to 
infectious diseases that   can   cause   both   maternal   
and   fetal   adverse   outcomes9-14. During pregnancy, 
immunological transformations15, physiological 
changes in cardio vascular, respiratory and 
coagulation system causes  increased   severity   or   
susceptibility  to  infectious diseases16,17. This study 
evaluated fetomaternal outcomes of pregnant ladies 
with COVID-19.

Methods
This retrospective observational study was conducted 
from May 2020 to August 2020 in CMH Dhaka. 
Total 81 admitted pregnant patients in whom RNA of 
SARS CoV-2 was detected by RT PCR and their 
neonates were included in the study. Patients, who 
were treated as out-patient basis, were excluded from 
the study.

History, examination findings, complications and 
biochemical and radiological parameters of 

pregnancy and   neonatal outcome were recorded in a 
preformed data collection sheet. Data were analyzed 
by SPSS version 20.

Results
Total patients were 81 with a mean age of 27 (SD±5) 
(range 19-40) years; 40.3% were primigravida (Table 
I), 49.1% were infected with SARS-CoV-2 in the 
third trimester and 32.8% had gestational age 
between 35-40 weeks. Common co-morbidities were 
pregnancy induced hypertension (PIH) (11 patients), 
hypothyroidism (9) and 6 patients had gestational 
diabetes mellitus (GDM).

Nearly half (48%) of the patients were asymptomatic. 
Common symptoms were cough (26%) and fever 
(14%). Multiorgan failure was in 6% (Table-I). 
Lymphopenia was common (81%).  CT scan was 
done in l6 patients and showed bilateral infiltrates.

Mild to moderate disease was common (92.6%) and 
7.4 % had severe disease; 3 patients required 
mechanical ventilation (critical disease). Severe 
disease developed before delivery and they received 
mechanical ventilation after delivery. Most (92.6%) 
patients were treated in Corona ward and 7.4% 
patients were treated in Corona high dependency unit 
(HDU) and intensive care unit (ICU).

All (100%) patients were treated with zinc, vit C and 
vit D. Inj. ceftriaxone, Inj. metronidazole followed by 
Cap. cefixime and Tab. metronidazole were used in 
all patients who underwent Caesarean section. Other 
antibiotics used were azithromycin, moxifloxacin 
and colistin in severe disease. In 6 patients with 
severe disease Inj. methyl prednisolon, Inj. 
remdisivir and Inj. tocilizumab were used. For 
thrombo prophylaxis low molecular weight heparin 
was used in 24 (29.6%) patients and Tab. rivaroxaban 
in 6 (7.4%) patients postnatally. Tab. ivermectin was 
given in 20 (24.7%) patients. There was no difference 
in outcome between patients treated with ivermectin 
and not treated. During the study period, a total of 71 
of 81 women (87.65 %) were discharged, including 5 
women with severe or critical disease. There was a 
single maternal death. 

Among the study population, there were 3 
spontaneous abortions. A total 52 of 81 patients 
(64.2%) delivered during the study period. Of these, 
42(80.8%) underwent a Caesarean section, 2(2.4%) 
had hysterotomy and 8 (15.1%) patients underwent 
normal vaginal delivery. Total 8(15.4%) patients 
under went premature termination of pregnancy. 
Hysterectomy was done due to HELLP syndrome 
and chronic hypertension with super imposed 
pre-eclampsia (PE). Indications of Caesarean section 
were history of previous Caesarean section (21), 
foetal distress (6), prolonged labour (3), eclampsia 
(3), severe PE (2), HELLP syndrome 
(2),unfavourable cervix (2), CPD (2),preterm labour 
with breech presentation (1).Ongoing pregnancy 26 
(32.09%)(Table II).

Testing for SARS-CoV-2 was performed on neonatal 
throat swabs and 4 was found positive. There were 47 
livebirths, 3 intra-uterine deaths and 2 neonatal 
deaths. Neonatal deaths were due to extreme 

prematurity (Table III). Mean duration of hospital 
stay was 13.1 (SD±6.4) (range 5-30) days. Mean 
interval of starting breastfeeding was 13.3 (SD±6.44) 
(range 5-25) days.

Discussion
Coronavirus is a new pathogen of high contagious 
abilities. Pregnant women are at an increased risk due 
to physiologic changes in their immune, 
cardiopulmonary and coagulation systems. But 
several authors suggested that pregnancy did not 
aggravate the symptoms or CT   features   of 
COVID-19   pneumonia18. A previous review 
including 108 infected pregnant women in the third 
trimester described fever (68%) and cough (34%) as 
the most frequent symptoms of COVID-19 and 
elevated C-reactive protein (70%) and lymphopenia 
(59%) as the most commonly altered maternal 
laboratory parameters19. In our study 48% of patients 
were asymptomatic. Cough (26%) and fever (14%) 
were the most common symptoms. CT scan was done 
in only 7.6% of patients and 81% had lymphopenia.

Maternal and fetaloutcomes
A vast majority of available publications refers to 
Chinese pregnant women. In a case series including 
three pregnant women infected by SARS-CoV-2, one 
of the infants was born preterm with low birth weight 
(LBW)20. Other publication presented the case of a 
30-week pregnant woman with COVID-19 that gave 
birth to a LBW but healthy baby21. In our study 
prematurity was found in 15.8% of cases.

Liu et al. presented 13 pregnant women infected with 
SARS-CoV-2, two with less than 28 weeks of 
gestation and 11 in the third trimester22. Three 
patients improved after hospitalization, were 
discharged from the hospital and had an 
uncomplicated pregnancy. The other ten patient 
sunder went Caesarean section, of which five were 
emergency sections because of fetal distress (n=3), 
premature rupture of membranes (PROM) (n=1) and 
stillbirth (n=1).  Six patient shad preterm labour from 
32 to 36 weeks of gestation. The condition of one of  
the  mothers  deteriorated  during  hospitalization,  
requiring ICU admission with intubation and 
mechanical ventilation. This woman presented with 
multiple organ dysfunction syndrome (MODS) that 
comprised of acute respiratory distress syndrome 
(ARDS), acute hepatic failure, acute renal failure and 
septic shock and  was  under  extracorporeal  
membrane  oxygenation  at  the time of the study22. In 
our study, 49.1% patients were infected in 3rd 

trimester, 52 patients were delivered during study 
period, 6 patients developed severe disease with 
multiorgan failure and were treated in ICU, 3 of them 

required mechanical ventilation and one patient died.

Chen H et al. reported two cases of fetal distress, four 
cases of preterm delivery (one mother with 
pre-eclampsia, one case of PROM and two with 
previous history of Caesarean sections or  stillbirth)  
and  two  of  LBW  (the  mother  with  preeclampsia 
and the case of PROM) among nine pregnant women 
infected with COVID-1923. Chen R. et al. included 17 
infected pregnant women,  three  of  the  neonates  
were  prematurely  born24. One case of new born died 
due to endouterine asphyxia was reported in a 
critically ill pregnant woman with SARS-CoV-2 
(who developed severe acute respiratory distress 
syndrome, multiple organ dysfunction syndrome, and 
septic shock)25. In our study, fetal distress was found 
in 6 cases, IUD in 3 case and premature termination 
of pregnancy in 8 cases.

Zhu H. et al. found several adverse pregnancy 
outcomes among nine   infected   women (clinical   
symptoms   beginning   before delivery in four cases, 
on the day of delivery in two mothers, and after 
delivery in other three)26, 6 were born premature, 2 
were small for gestational age (SGA) infants.  

A second case-control study by Li N. et al. compared 
16 pregnant women with confirmed COVID-19 
pneumonia and 18 suspected cases, all with mild 
symptoms who were admitted to labour in the third 
trimester, with two cohorts of 121 age-matched 
control pregnant women each (one from 2019 and 
one from 2020)27. Around 70% of the two cases 
groups presented other maternal complications 
(mostly GDM, gestational hypertension and 
hypothyroidism), a percentage significantly higher 
than in the control groups(33%).Three confirmed 
cases (18.8%, two caused by PROM and one by 
placental bleeding) and three suspected cases 
(16.7%, one due to gestational hypertension/ 
preeclampsia and one due to placenta praevia) deliver 
prematurely, compared with a 5.8% of the controls. 
In our study most common comorbidities were 
PIH(13.58%), hypothyroidism(11.11%) and GDM(7.40%).

Delivery
In a prospective cohort study, the majority had 
Caesarean deliveries, 16/19 (68.4 %), 13/16 (81%) 
had an emergency C-sections while, 3/16 (11.8 %) 
had an elective C-sections28. Indications for the 
C-sections included pathological CTG, failure to 
progress of labour, PROM including subsequent 
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unsuccessful induction of labour, maternal request 
and severe sepsis. Two case-control studies have 
been conducted in China.  Zhang L.  et al.  compared 
the pregnancy outcomes of 16 women with 
COVID-19(one severe case)and 45 non-infected 
women, all delivering by Caesarean section29. 

Researchers did not observe significant differences in 
the intra-operative blood loss. In our study, 64.1% 
patients underwent Caesarean section and 15.14% 
patients underwent NVD. 

Neonatal outcome 
Zhu H. et al. found  six   newborns had  a  Pediatric  
Critical  Illness  Score  (PCIS)  lower  than  90 and    
showed    clinical    symptoms    including    shortness    
of breath (n=6), fever (n=2), thrombocytopenia 
accompanied by abnormal liver function (n=2), rapid 
heart rate (n=1) and vomiting (n=1). Four neonates 
presented with gastrointestinal symptoms including 
bloating,  refusing  milk,  feeding  intolerance  and  
gastric bleeding and seven showed radiography 
abnormalities (infections, n=4; neonatal respiratory 
distress syndrome, n=2; and pneumothorax,   n=1).   
One   infant   presented   multiple   organ failure, 
refractory shock and disseminated intravascular 
coagulation at day 8 after delivery, received a 
transfusion and died on day 926. In our study only 4 
neonates were found RT-PCR positive. There were 2 
neonatal deaths due to extreme prematurity. Rest of 
them were doing well.

Conclusion
Our study findings suggest adverse fetomaternal 
outcomes of COVID-19. Although pregnant women 
do not seem to present an increased susceptibility to 
COVID-19 or more severe complications than 
non-pregnant adults, the available studies suggest 
that they may be at risk of adverse pregnancy 
outcomes, mostly preterm delivery, fetal distress, 
respiratory symptoms and LBW in the newborns. 
Further research  is  urgently  needed  to  understand  
the  real  effect  of COVID-19 on pregnant women 
and neonates, and to guide the  most  appropriate  
recommendations  for  obstetricians.  Only an 
integrated  multi-angle  assessment  of  the  current  
knowledge about viral characteristics, epidemiology, 
disease immunopathology, potential preventive and 

therapeutic strategies, together with clinical 
observations, will help to understand the exact 
impact of COVID-19 infection during pregnancy.
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Introduction
The word "blood group" refers to the antigens present 
on the red blood cell (RBC) surface. "Blood type" 

refers to a specific pattern of antigen-antibody 
reaction within a specified setting. Austrian Scientist 
Karl Landsteiner was the pioneer in describing the 
ABO blood group system in 19001. O, A, and B types 
are the major blood groups. Due to the different 
frequency of different ABO blood types among 
various populations, the ABO blood groups appear to 
be important during evolution. The second most 
crucial antigen in blood transfusions is the 
rhesus-system2. An individual’s RBC surface may or 
may not contains Rh or D-antigen; accordingly, 
Rh-positive (D-antigen present) or Rh-negative 
(D-antigen absent) blood group is indicated3. ABO 
antigens are expressed in several human tissues and 
cells, including epithelium, sensory neurons, 
platelets, and vascular endothelium. It is also 
simultaneously expressed as a surface molecule4,5. It 

is, therefore, no wonder that the clinical relevance of 
an ABO blood group reaches beyond the 
conventional frontiers of immune- hematological 
understanding, where the pathogenesis of a wide 
variety of human diseases, primarily cancers and 
infections cardiovascular disorders are involved. 
Non-O blood group reveals that the risk of venous 
thrombosis is roughly double6. The risk of overall 
mortality in non-O blood groups is comparatively 
higher from cardiovascular diseases when compared 
to individuals with the O blood groups7,8. In 
comparison with blood group O, people with blood 
group A, AB, or B are vulnerable to develop 
pancreatic cancer9. The ABO phenotype relates to the 
severity of a number of infectious diseases. The 
severity of cholera infection (Vibrio cholerae strains 
O1 El Tor and O139) is the most prominent amongst 
the patients with O blood group10,11. It has been found 
that viral infections are linked to the ABO blood 
group. ABO blood group antigens may affect the 
vulnerability to Norwalk virus infection.[12] One 
study also found that blood group O has lower 
susceptibility to hepatitis B, C, HIV, syphilis or 
malaria13.

Corona virus disease 2019 (COVID-19) surfaced in 
the city of Wuhan located in China, at the end of 
2019. This virus rapidly spread and caused the 
current global pandemic14. In Bangladesh up to 
August 4, 2020 there are 242102 COVID-19 patients 
with 3184 deaths15. Numerous risk factors for 
COVID-19 have been reported. An increase in the 
patient's age has become synonymous with a rise in 
the risk of developing complications and has 
demonstrated higher death rates. Various studies 
have concluded that the male gender is more at risk 
and show more severe complications16,17. Various 
comorbidities such as, inflammatory bowel disease 
(IBD)18, pre-existing kidney disease19, and diabetes 
mellitus20 are documented risk factors. A new school 
of thought and finding is indicative that certain blood 
groups are more susceptible to the COVID-19 
infection in comparison to others. A study conducted 
by Zietz et al., in the New York-Presbyterian (NYP) 
group of facilities discovered that Blood group A was 
associated with increased odds of testing positive for 
COVID-19 (OR 1.338, 95% CI [1.072-1.672], 
p=0.009), while O blood groups were associated with 
decreased odds of testing positive (OR 0.804, 95% CI 
[0.654-0.987], p=0.036)21. This study also follows 
previous research study on SARS-CoV-2 by 

Ellinghaus et al. where they found that patients with 
blood type A have a higher risk than other blood 
groups (OR, 1.45; 

95% CI [1.20-1.75], P=0.000148) and for blood 
group O when compared with the other blood groups 
(OR, 0.65; 95% CI [0.53-0.79], P=0.0000106)22. 
Göker et al. reported that blood group A was (57%) 
higher amongst the COVID-19 patients followed by 
the blood group O (24.8 %)23.

The linkage and effects of blood groups have been 
hypothesized using different facts:

For example, blood groups are dictated by sugars, 
and coronaviruses in the cattle have surface proteins 
that bind to sugars. It might be of value to consider 
the extra sugar N-acetyl galactosamine, on the 
surface of blood group A cells [24], possibly 
suggesting more pathogen contact. This sugar is 
missing on blood group O cells24.

SARS-CoV-2 replicates in respiratory and 
gastrointestinal epithelium25, that can synthesize A or 
B glycan antigens, depending on the phenotype. If 
the S protein of an A, B, or AB group induvial carries 
respective glycan antigens, it is possible that binding 
of the respective antibodies can block the interaction 
between S protein and ACE2, thereby offering 
complete or incomplete protection26. Thus, 
infectivity between ABO groups can presumably be 
predicted e.g. the virus produced in an individual 
with blood group B will be carrying antigen B and 
has a higher chance of infecting a person with blood 
group B or AB, as compared to blood group A or O. 
This can explain the least number of cases in blood 
group O that contains both antibody-A and 
antibody-B. It is also believed that once the infection 
is fully established, it then replicates in the 
individual’s epithelial cells and thus exhibits that 
individual's antigen, rendering the individual’s 
antibodies ineffective26.

Here, we investigated the relationship between the 
ABO blood group type and the susceptibility to 
COVID-19 in patients who reported to CMH 
Barishal.

Methods:

Study Design and Participants 
This retrospective cohort study included confirmed 
COVID-19 patents of 14 years or older, irrespective 
of gender, who were admitted in CMH Barishal from 
June 4, 2020 to August 3, 2020.

Data Collection
A confirmed case of Covid-19 was identified as a 
positive result for nasal and pharyngeal swab 
specimens in real-time reverse transcriptase— 
polymerase-chain-reaction (RT-PCR) assay.[27] 
Hospitalized, clinically suspected, total 556 cases 
were enrolled. RT-PCR confirmed patients (185) 
were the study cohort, and negative ones were 
comparator.Statistical Analysis

Statistical analysis was performed by using IBM, 
SPSS version 25. Standard descriptive and analytical 
statistics were used to analyze the data. Chi-square 
test was used to test for significant difference and 
P-value ≤ 0.05 was considered significant.

Results: 
The blood group distribution of 185 patients 
diagnosed with PCR positivity as A, B, O, AB were 
34.6%, 39.5%, 20.54% and 5.4% respectively. Rh (+) 
was 98.9% and Rh (–) 1.1%. The blood group 

distribution of remaining 371 individuals the 
comparison group as A, B, O, AB were 21.83%, 
39.08%, 32.88% and 6.2%, respectively. Rh (+) was 

95.7% and Rh (–) was 4.3% (Table 1). When the test 
negative comparison group was compared to the 
COVID-19 patient group, it was observed that the 
COVID-19 infection rate was statistically 
significantly higher in those with blood group A 
(34.6% vs. 21.83%, p-value 0.045; OR: 1.894). In 
terms of Rh blood group system, it was determined 
that Rh positivity was also associated with 
COVID-19 diagnosis but not at significant level (p= 
0.163, OR: 4.040) (Table 1). It was observed that the 
blood group O was significantly lower in the 
COVID-19 patient group in comparison to the 
controls (20.54% vs 32.88%, p-value 0.049; OR: 
0.528). Although there was a higher percentage 
distribution of the B blood group among COVID-19 
patients as compared to the control groups, this 

difference was not significant. Also, there was no 
significant difference in the risk of COVID-19 in 
blood group AB with a distribution of 6.2% in control 
group, and 5.4% in COVID-19 patients.

Discussion: 
Numerous studies have been published to date on the 
relationship between blood groups and diseases. 
[29-32] These studies include hepatitis B, hepatitis C, 
HIV, West Nile Virus, SARS-CoV and 
SARS-CoV-2 viruses.[28,30,33] In all these studies 
raised an issue that some blood groups may be 
susceptible to viral infections and some groups may 
be protective. Although many models of this 
predisposition or protectionism have been 
established, the mechanism has not been fully 
elucidated and has been suggested as possible causes. 
Natural anti-blood group antibodies, particularly 
anti-A antibody, of the ABO system to block the 
interaction of SARS-CoV spike protein and 
angiotensin converting enzyme 2 may be considered 
as one of the reasons suggested.[34] Several studies 
investigated the relationship between the ABO blood 
groups and COVID-19 infection. The first study was 
conducted in China and it was published on March, 
2020.[34] The second study was conducted in New 
York, USA, and published on April, 2020.[35] In our 
control group, we found that blood groups B 
(39.08%) and O (32.88%) were the two most 
frequent blood groups which also follow the previous 
study about the general distribution of ABO and Rh 
blood group among the general population of 
Bangladesh where most frequent blood groups were 
B (39.8%) and O (27.6%).[36] In this study, we 
found that ABO blood groups displayed different 
association risks for the infection with SARS-CoV-2 
resulting in COVID-19. Specifically, blood group A 
was associated with an increased risk whereas blood 
group O was associated with a decreased risk, thus 
demonstrating that the ABO blood type is a 
biomarker for differential susceptibility of 
COVID-19. These findings are consistent with 
similar risk patterns of ABO blood groups for other 
corona virus infection found in previous studies. For 
example, Cheng et al. reported that the SARS-CoV 
infection susceptibility in Hong Kong was 
differentiated by the ABO blood group systems.[30] 
The authors found that compared with non-O blood 
group hospital staff, blood group O hospital staff had 
a lower chance of getting infected.

Our study has few limitations:
First, sample size was small in case of both patient 
group (185) and control group (371). Second, severe 
or critical cases were not included in this study due to 
less availability.

Conclusion:

Considering all data we found that blood group A 
was statistically significantly more frequent among 
those infected with COVID-19 compared to controls 
On the other hand, the frequency of blood group O 
was significantly lower in the COVID-19 patients, 
compared to the control group. The findings in the 
present study would have several potential clinical 
implications. 1) People with blood group A might 
need particularly strengthened personal protection to 
reduce the chance of infection; 2) It might be helpful 
to introduce ABO blood typing in the evaluation of 
SARS-CoV-2 infection; 3) blood group A may get 
priority in SARS COV-2 vaccine.  However, the 
SARS-CoV-2 situation is evolving rapidly, and 
discoveries and anomalies are being reported daily. 
Therefore, it is advised to have more researches in 
this field before the blood groups added to the list is 
added as a risk factor for SARS-CoV-2 infection. 
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Introduction
Corona virus disease 2019 (COVID-19)a pandemic, 
continues to escalate world wide and has become a 
pressing global health concern. Since the 

identification of the first cases in  Wuhan, China,  in  
December  20191, the  virus  has  spread  almost  to 
every country in the world. Local transmission of 
severe acute respiratory syndrome corona virus 
type-2 (SARS-CoV-2) is occurring in most 
countries2. SARS-CoV-2 is the seventh known 
corona virus that infects humans and several studies 
support its probable zoonotic origin3,4. This is 
transmitted by respiratory droplets, contact with an 
infected person (< 2 m) or with contaminated 
surfaces. There is no evidence of vertical 
transmission and presence of the virus in genital 
fluids, urine, amniotic fluid or breast milk. It belongs 
to the beta corona viridae, binds to angiotensin 
converting enzyme2 (ACE2) as the host receptor for 
entering the cell to cause infection5,6. Majority of 
infections with SARS-CoV-2 cause a mild 
presentation of COVID-19. Older adults and people 
with comorbidities, including cardiovascular and 
respiratory diseases and  diabetes,  are  at  increased  
risk  of  severity  and  death,  with men potentially at 
higher risk than women7,8. The main findings in 

laboratory tests during early stages of the disease 
include lymphopenia, transaminase elevation, 
proteinuria, increased LDH and C-reactive protein 
levels. Complications include severe pneumonia, 
acute respiratory distress syndrome, cardiac 
abnormalities, respiratory tract super infections, 
sepsis and septic shock.

Pregnant women are particularly vulnerable to 
infectious diseases that   can   cause   both   maternal   
and   fetal   adverse   outcomes9-14. During pregnancy, 
immunological transformations15, physiological 
changes in cardio vascular, respiratory and 
coagulation system causes  increased   severity   or   
susceptibility  to  infectious diseases16,17. This study 
evaluated fetomaternal outcomes of pregnant ladies 
with COVID-19.

Methods
This retrospective observational study was conducted 
from May 2020 to August 2020 in CMH Dhaka. 
Total 81 admitted pregnant patients in whom RNA of 
SARS CoV-2 was detected by RT PCR and their 
neonates were included in the study. Patients, who 
were treated as out-patient basis, were excluded from 
the study.

History, examination findings, complications and 
biochemical and radiological parameters of 

pregnancy and   neonatal outcome were recorded in a 
preformed data collection sheet. Data were analyzed 
by SPSS version 20.

Results
Total patients were 81 with a mean age of 27 (SD±5) 
(range 19-40) years; 40.3% were primigravida (Table 
I), 49.1% were infected with SARS-CoV-2 in the 
third trimester and 32.8% had gestational age 
between 35-40 weeks. Common co-morbidities were 
pregnancy induced hypertension (PIH) (11 patients), 
hypothyroidism (9) and 6 patients had gestational 
diabetes mellitus (GDM).

Nearly half (48%) of the patients were asymptomatic. 
Common symptoms were cough (26%) and fever 
(14%). Multiorgan failure was in 6% (Table-I). 
Lymphopenia was common (81%).  CT scan was 
done in l6 patients and showed bilateral infiltrates.

Mild to moderate disease was common (92.6%) and 
7.4 % had severe disease; 3 patients required 
mechanical ventilation (critical disease). Severe 
disease developed before delivery and they received 
mechanical ventilation after delivery. Most (92.6%) 
patients were treated in Corona ward and 7.4% 
patients were treated in Corona high dependency unit 
(HDU) and intensive care unit (ICU).

All (100%) patients were treated with zinc, vit C and 
vit D. Inj. ceftriaxone, Inj. metronidazole followed by 
Cap. cefixime and Tab. metronidazole were used in 
all patients who underwent Caesarean section. Other 
antibiotics used were azithromycin, moxifloxacin 
and colistin in severe disease. In 6 patients with 
severe disease Inj. methyl prednisolon, Inj. 
remdisivir and Inj. tocilizumab were used. For 
thrombo prophylaxis low molecular weight heparin 
was used in 24 (29.6%) patients and Tab. rivaroxaban 
in 6 (7.4%) patients postnatally. Tab. ivermectin was 
given in 20 (24.7%) patients. There was no difference 
in outcome between patients treated with ivermectin 
and not treated. During the study period, a total of 71 
of 81 women (87.65 %) were discharged, including 5 
women with severe or critical disease. There was a 
single maternal death. 

Among the study population, there were 3 
spontaneous abortions. A total 52 of 81 patients 
(64.2%) delivered during the study period. Of these, 
42(80.8%) underwent a Caesarean section, 2(2.4%) 
had hysterotomy and 8 (15.1%) patients underwent 
normal vaginal delivery. Total 8(15.4%) patients 
under went premature termination of pregnancy. 
Hysterectomy was done due to HELLP syndrome 
and chronic hypertension with super imposed 
pre-eclampsia (PE). Indications of Caesarean section 
were history of previous Caesarean section (21), 
foetal distress (6), prolonged labour (3), eclampsia 
(3), severe PE (2), HELLP syndrome 
(2),unfavourable cervix (2), CPD (2),preterm labour 
with breech presentation (1).Ongoing pregnancy 26 
(32.09%)(Table II).

Testing for SARS-CoV-2 was performed on neonatal 
throat swabs and 4 was found positive. There were 47 
livebirths, 3 intra-uterine deaths and 2 neonatal 
deaths. Neonatal deaths were due to extreme 

prematurity (Table III). Mean duration of hospital 
stay was 13.1 (SD±6.4) (range 5-30) days. Mean 
interval of starting breastfeeding was 13.3 (SD±6.44) 
(range 5-25) days.

Discussion
Coronavirus is a new pathogen of high contagious 
abilities. Pregnant women are at an increased risk due 
to physiologic changes in their immune, 
cardiopulmonary and coagulation systems. But 
several authors suggested that pregnancy did not 
aggravate the symptoms or CT   features   of 
COVID-19   pneumonia18. A previous review 
including 108 infected pregnant women in the third 
trimester described fever (68%) and cough (34%) as 
the most frequent symptoms of COVID-19 and 
elevated C-reactive protein (70%) and lymphopenia 
(59%) as the most commonly altered maternal 
laboratory parameters19. In our study 48% of patients 
were asymptomatic. Cough (26%) and fever (14%) 
were the most common symptoms. CT scan was done 
in only 7.6% of patients and 81% had lymphopenia.

Maternal and fetaloutcomes
A vast majority of available publications refers to 
Chinese pregnant women. In a case series including 
three pregnant women infected by SARS-CoV-2, one 
of the infants was born preterm with low birth weight 
(LBW)20. Other publication presented the case of a 
30-week pregnant woman with COVID-19 that gave 
birth to a LBW but healthy baby21. In our study 
prematurity was found in 15.8% of cases.

Liu et al. presented 13 pregnant women infected with 
SARS-CoV-2, two with less than 28 weeks of 
gestation and 11 in the third trimester22. Three 
patients improved after hospitalization, were 
discharged from the hospital and had an 
uncomplicated pregnancy. The other ten patient 
sunder went Caesarean section, of which five were 
emergency sections because of fetal distress (n=3), 
premature rupture of membranes (PROM) (n=1) and 
stillbirth (n=1).  Six patient shad preterm labour from 
32 to 36 weeks of gestation. The condition of one of  
the  mothers  deteriorated  during  hospitalization,  
requiring ICU admission with intubation and 
mechanical ventilation. This woman presented with 
multiple organ dysfunction syndrome (MODS) that 
comprised of acute respiratory distress syndrome 
(ARDS), acute hepatic failure, acute renal failure and 
septic shock and  was  under  extracorporeal  
membrane  oxygenation  at  the time of the study22. In 
our study, 49.1% patients were infected in 3rd 

trimester, 52 patients were delivered during study 
period, 6 patients developed severe disease with 
multiorgan failure and were treated in ICU, 3 of them 

required mechanical ventilation and one patient died.

Chen H et al. reported two cases of fetal distress, four 
cases of preterm delivery (one mother with 
pre-eclampsia, one case of PROM and two with 
previous history of Caesarean sections or  stillbirth)  
and  two  of  LBW  (the  mother  with  preeclampsia 
and the case of PROM) among nine pregnant women 
infected with COVID-1923. Chen R. et al. included 17 
infected pregnant women,  three  of  the  neonates  
were  prematurely  born24. One case of new born died 
due to endouterine asphyxia was reported in a 
critically ill pregnant woman with SARS-CoV-2 
(who developed severe acute respiratory distress 
syndrome, multiple organ dysfunction syndrome, and 
septic shock)25. In our study, fetal distress was found 
in 6 cases, IUD in 3 case and premature termination 
of pregnancy in 8 cases.

Zhu H. et al. found several adverse pregnancy 
outcomes among nine   infected   women (clinical   
symptoms   beginning   before delivery in four cases, 
on the day of delivery in two mothers, and after 
delivery in other three)26, 6 were born premature, 2 
were small for gestational age (SGA) infants.  

A second case-control study by Li N. et al. compared 
16 pregnant women with confirmed COVID-19 
pneumonia and 18 suspected cases, all with mild 
symptoms who were admitted to labour in the third 
trimester, with two cohorts of 121 age-matched 
control pregnant women each (one from 2019 and 
one from 2020)27. Around 70% of the two cases 
groups presented other maternal complications 
(mostly GDM, gestational hypertension and 
hypothyroidism), a percentage significantly higher 
than in the control groups(33%).Three confirmed 
cases (18.8%, two caused by PROM and one by 
placental bleeding) and three suspected cases 
(16.7%, one due to gestational hypertension/ 
preeclampsia and one due to placenta praevia) deliver 
prematurely, compared with a 5.8% of the controls. 
In our study most common comorbidities were 
PIH(13.58%), hypothyroidism(11.11%) and GDM(7.40%).

Delivery
In a prospective cohort study, the majority had 
Caesarean deliveries, 16/19 (68.4 %), 13/16 (81%) 
had an emergency C-sections while, 3/16 (11.8 %) 
had an elective C-sections28. Indications for the 
C-sections included pathological CTG, failure to 
progress of labour, PROM including subsequent 

26. Yamamoto. Fumiichiro.ABO blood groups and 
SARS-CoV-2 infection. Research gate Presentation 
2020/03/26. https://doi.org/10.13140/RG.2.2.24833.20329

27. Tahamtan A and Ardebili A. Real-Time RT-PCR in 
COVID-19 Detection: Issues Affecting the Results. 
Expert Review of Molecular Diagnostics 2020; 20, 
453-454. https://doi.org/10.1080/14737159.2020.1757437
PMid:32297805 PMCid:PMC7189409

28. Zhao J, Yang Y, Huang H, Li D, Gu D, Lu X, et al. 
Relationship between the ABO blood group and the 
COVID-19 susceptibility. medRxiv 2020. 
https://doi.org/10.1101/2020.03.11.20031096

29. Araç E, Solmaz I. Evaluation of blood groups in 
patients with anti TPO positive. Asian J Med Sci 
2019; 10: 67-70. https://doi.org/10.3126/ 
ajms.v10i6.25878

30. Cheng Y, Cheng G, Chui CH, Lau FY, Chan PK, Ng 
MH, et al. ABO blood group and susceptibility to 
severe acute respiratory syndrome. JAMA. 2005 Mar 
23; 293(12):1450-1. doi: 10.1001/jama.293.12.1450-c
https://doi.org/10.1001/jama.293.12.1450-c

31. Anstee DJ. The relationship between blood groups 
and dis¬ease. Blood 2010; 115: 4635-4643.
https://doi.org/10.1182/blood-2010-01-261859
PMid:20308598 

32. Teshome Y, Mekonen W, Birhanu Y, Sisay T. The 
association between ABO blood group distribution 

and peptic ulcerdis¬ease: a cross-sectional study from 
Ethiopia. J Blood Med 2019; 10: 193-197.
h t t p s : / / d o i . o r g / 1 0 . 2 1 4 7 / J B M . S 2 0 9 4 1 6
PMid:31308778 PMCid:PMC6613600

33. Kaidarova Z, Bravo MD, Kamel HT, Custer BS, 
Busch MP, Lanteri MC, et al. Blood group A and D 
negativity are associated with symptomatic West Nile 
virus infection. Transfusion 2016; 56: 1699-1706.
h t t p s : / / d o i . o r g / 1 0 . 1 1 1 1 / t r f . 1 3 6 2 2
PMid:27189860 PMCid:PMC4938756

34. Guillon P, Clement M, Sebille V, Rivain JG, Chou 
CF, Clouet NR, et al. Inhibition of the interaction 
between the SARS-CoV spike protein and its cellular 
receptor by anti-histo-blood group antibodies. 
Glycobiology 2008;18(12):1085-93.
h t t p s : / / d o i . o r g / 1 0 . 1 0 9 3 / g l y c o b / c w n 0 9 3
PMid:18818423 PMCid:PMC7108609

35. Zietz M, Zucker JE, Tatonetti NP. Testing the 
Association between Blood Type and COVID-19 
Infection, Intubation, and Death.medRxiv 2020.
https://doi.org/10.1101/2020.04.08.20058073

36. Sultana, Rayhana, Rahman, Zaida, Helali, Asadul, et 
al. Study of abo and RH-D blood groups among the 
common people of capital city of Bangladesh. 
International Journal of Pharmacy and Pharmaceutical 
Sciences 2013; 5.814-816. https://www.researchgate.net/ 
publication/255822982

unsuccessful induction of labour, maternal request 
and severe sepsis. Two case-control studies have 
been conducted in China.  Zhang L.  et al.  compared 
the pregnancy outcomes of 16 women with 
COVID-19(one severe case)and 45 non-infected 
women, all delivering by Caesarean section29. 

Researchers did not observe significant differences in 
the intra-operative blood loss. In our study, 64.1% 
patients underwent Caesarean section and 15.14% 
patients underwent NVD. 

Neonatal outcome 
Zhu H. et al. found  six   newborns had  a  Pediatric  
Critical  Illness  Score  (PCIS)  lower  than  90 and    
showed    clinical    symptoms    including    shortness    
of breath (n=6), fever (n=2), thrombocytopenia 
accompanied by abnormal liver function (n=2), rapid 
heart rate (n=1) and vomiting (n=1). Four neonates 
presented with gastrointestinal symptoms including 
bloating,  refusing  milk,  feeding  intolerance  and  
gastric bleeding and seven showed radiography 
abnormalities (infections, n=4; neonatal respiratory 
distress syndrome, n=2; and pneumothorax,   n=1).   
One   infant   presented   multiple   organ failure, 
refractory shock and disseminated intravascular 
coagulation at day 8 after delivery, received a 
transfusion and died on day 926. In our study only 4 
neonates were found RT-PCR positive. There were 2 
neonatal deaths due to extreme prematurity. Rest of 
them were doing well.

Conclusion
Our study findings suggest adverse fetomaternal 
outcomes of COVID-19. Although pregnant women 
do not seem to present an increased susceptibility to 
COVID-19 or more severe complications than 
non-pregnant adults, the available studies suggest 
that they may be at risk of adverse pregnancy 
outcomes, mostly preterm delivery, fetal distress, 
respiratory symptoms and LBW in the newborns. 
Further research  is  urgently  needed  to  understand  
the  real  effect  of COVID-19 on pregnant women 
and neonates, and to guide the  most  appropriate  
recommendations  for  obstetricians.  Only an 
integrated  multi-angle  assessment  of  the  current  
knowledge about viral characteristics, epidemiology, 
disease immunopathology, potential preventive and 

therapeutic strategies, together with clinical 
observations, will help to understand the exact 
impact of COVID-19 infection during pregnancy.
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Introduction
The word "blood group" refers to the antigens present 
on the red blood cell (RBC) surface. "Blood type" 

refers to a specific pattern of antigen-antibody 
reaction within a specified setting. Austrian Scientist 
Karl Landsteiner was the pioneer in describing the 
ABO blood group system in 19001. O, A, and B types 
are the major blood groups. Due to the different 
frequency of different ABO blood types among 
various populations, the ABO blood groups appear to 
be important during evolution. The second most 
crucial antigen in blood transfusions is the 
rhesus-system2. An individual’s RBC surface may or 
may not contains Rh or D-antigen; accordingly, 
Rh-positive (D-antigen present) or Rh-negative 
(D-antigen absent) blood group is indicated3. ABO 
antigens are expressed in several human tissues and 
cells, including epithelium, sensory neurons, 
platelets, and vascular endothelium. It is also 
simultaneously expressed as a surface molecule4,5. It 

is, therefore, no wonder that the clinical relevance of 
an ABO blood group reaches beyond the 
conventional frontiers of immune- hematological 
understanding, where the pathogenesis of a wide 
variety of human diseases, primarily cancers and 
infections cardiovascular disorders are involved. 
Non-O blood group reveals that the risk of venous 
thrombosis is roughly double6. The risk of overall 
mortality in non-O blood groups is comparatively 
higher from cardiovascular diseases when compared 
to individuals with the O blood groups7,8. In 
comparison with blood group O, people with blood 
group A, AB, or B are vulnerable to develop 
pancreatic cancer9. The ABO phenotype relates to the 
severity of a number of infectious diseases. The 
severity of cholera infection (Vibrio cholerae strains 
O1 El Tor and O139) is the most prominent amongst 
the patients with O blood group10,11. It has been found 
that viral infections are linked to the ABO blood 
group. ABO blood group antigens may affect the 
vulnerability to Norwalk virus infection.[12] One 
study also found that blood group O has lower 
susceptibility to hepatitis B, C, HIV, syphilis or 
malaria13.

Corona virus disease 2019 (COVID-19) surfaced in 
the city of Wuhan located in China, at the end of 
2019. This virus rapidly spread and caused the 
current global pandemic14. In Bangladesh up to 
August 4, 2020 there are 242102 COVID-19 patients 
with 3184 deaths15. Numerous risk factors for 
COVID-19 have been reported. An increase in the 
patient's age has become synonymous with a rise in 
the risk of developing complications and has 
demonstrated higher death rates. Various studies 
have concluded that the male gender is more at risk 
and show more severe complications16,17. Various 
comorbidities such as, inflammatory bowel disease 
(IBD)18, pre-existing kidney disease19, and diabetes 
mellitus20 are documented risk factors. A new school 
of thought and finding is indicative that certain blood 
groups are more susceptible to the COVID-19 
infection in comparison to others. A study conducted 
by Zietz et al., in the New York-Presbyterian (NYP) 
group of facilities discovered that Blood group A was 
associated with increased odds of testing positive for 
COVID-19 (OR 1.338, 95% CI [1.072-1.672], 
p=0.009), while O blood groups were associated with 
decreased odds of testing positive (OR 0.804, 95% CI 
[0.654-0.987], p=0.036)21. This study also follows 
previous research study on SARS-CoV-2 by 

Ellinghaus et al. where they found that patients with 
blood type A have a higher risk than other blood 
groups (OR, 1.45; 

95% CI [1.20-1.75], P=0.000148) and for blood 
group O when compared with the other blood groups 
(OR, 0.65; 95% CI [0.53-0.79], P=0.0000106)22. 
Göker et al. reported that blood group A was (57%) 
higher amongst the COVID-19 patients followed by 
the blood group O (24.8 %)23.

The linkage and effects of blood groups have been 
hypothesized using different facts:

For example, blood groups are dictated by sugars, 
and coronaviruses in the cattle have surface proteins 
that bind to sugars. It might be of value to consider 
the extra sugar N-acetyl galactosamine, on the 
surface of blood group A cells [24], possibly 
suggesting more pathogen contact. This sugar is 
missing on blood group O cells24.

SARS-CoV-2 replicates in respiratory and 
gastrointestinal epithelium25, that can synthesize A or 
B glycan antigens, depending on the phenotype. If 
the S protein of an A, B, or AB group induvial carries 
respective glycan antigens, it is possible that binding 
of the respective antibodies can block the interaction 
between S protein and ACE2, thereby offering 
complete or incomplete protection26. Thus, 
infectivity between ABO groups can presumably be 
predicted e.g. the virus produced in an individual 
with blood group B will be carrying antigen B and 
has a higher chance of infecting a person with blood 
group B or AB, as compared to blood group A or O. 
This can explain the least number of cases in blood 
group O that contains both antibody-A and 
antibody-B. It is also believed that once the infection 
is fully established, it then replicates in the 
individual’s epithelial cells and thus exhibits that 
individual's antigen, rendering the individual’s 
antibodies ineffective26.

Here, we investigated the relationship between the 
ABO blood group type and the susceptibility to 
COVID-19 in patients who reported to CMH 
Barishal.

Methods:

Study Design and Participants 
This retrospective cohort study included confirmed 
COVID-19 patents of 14 years or older, irrespective 
of gender, who were admitted in CMH Barishal from 
June 4, 2020 to August 3, 2020.

Data Collection
A confirmed case of Covid-19 was identified as a 
positive result for nasal and pharyngeal swab 
specimens in real-time reverse transcriptase— 
polymerase-chain-reaction (RT-PCR) assay.[27] 
Hospitalized, clinically suspected, total 556 cases 
were enrolled. RT-PCR confirmed patients (185) 
were the study cohort, and negative ones were 
comparator.Statistical Analysis

Statistical analysis was performed by using IBM, 
SPSS version 25. Standard descriptive and analytical 
statistics were used to analyze the data. Chi-square 
test was used to test for significant difference and 
P-value ≤ 0.05 was considered significant.

Results: 
The blood group distribution of 185 patients 
diagnosed with PCR positivity as A, B, O, AB were 
34.6%, 39.5%, 20.54% and 5.4% respectively. Rh (+) 
was 98.9% and Rh (–) 1.1%. The blood group 

distribution of remaining 371 individuals the 
comparison group as A, B, O, AB were 21.83%, 
39.08%, 32.88% and 6.2%, respectively. Rh (+) was 

95.7% and Rh (–) was 4.3% (Table 1). When the test 
negative comparison group was compared to the 
COVID-19 patient group, it was observed that the 
COVID-19 infection rate was statistically 
significantly higher in those with blood group A 
(34.6% vs. 21.83%, p-value 0.045; OR: 1.894). In 
terms of Rh blood group system, it was determined 
that Rh positivity was also associated with 
COVID-19 diagnosis but not at significant level (p= 
0.163, OR: 4.040) (Table 1). It was observed that the 
blood group O was significantly lower in the 
COVID-19 patient group in comparison to the 
controls (20.54% vs 32.88%, p-value 0.049; OR: 
0.528). Although there was a higher percentage 
distribution of the B blood group among COVID-19 
patients as compared to the control groups, this 

difference was not significant. Also, there was no 
significant difference in the risk of COVID-19 in 
blood group AB with a distribution of 6.2% in control 
group, and 5.4% in COVID-19 patients.

Discussion: 
Numerous studies have been published to date on the 
relationship between blood groups and diseases. 
[29-32] These studies include hepatitis B, hepatitis C, 
HIV, West Nile Virus, SARS-CoV and 
SARS-CoV-2 viruses.[28,30,33] In all these studies 
raised an issue that some blood groups may be 
susceptible to viral infections and some groups may 
be protective. Although many models of this 
predisposition or protectionism have been 
established, the mechanism has not been fully 
elucidated and has been suggested as possible causes. 
Natural anti-blood group antibodies, particularly 
anti-A antibody, of the ABO system to block the 
interaction of SARS-CoV spike protein and 
angiotensin converting enzyme 2 may be considered 
as one of the reasons suggested.[34] Several studies 
investigated the relationship between the ABO blood 
groups and COVID-19 infection. The first study was 
conducted in China and it was published on March, 
2020.[34] The second study was conducted in New 
York, USA, and published on April, 2020.[35] In our 
control group, we found that blood groups B 
(39.08%) and O (32.88%) were the two most 
frequent blood groups which also follow the previous 
study about the general distribution of ABO and Rh 
blood group among the general population of 
Bangladesh where most frequent blood groups were 
B (39.8%) and O (27.6%).[36] In this study, we 
found that ABO blood groups displayed different 
association risks for the infection with SARS-CoV-2 
resulting in COVID-19. Specifically, blood group A 
was associated with an increased risk whereas blood 
group O was associated with a decreased risk, thus 
demonstrating that the ABO blood type is a 
biomarker for differential susceptibility of 
COVID-19. These findings are consistent with 
similar risk patterns of ABO blood groups for other 
corona virus infection found in previous studies. For 
example, Cheng et al. reported that the SARS-CoV 
infection susceptibility in Hong Kong was 
differentiated by the ABO blood group systems.[30] 
The authors found that compared with non-O blood 
group hospital staff, blood group O hospital staff had 
a lower chance of getting infected.

Our study has few limitations:
First, sample size was small in case of both patient 
group (185) and control group (371). Second, severe 
or critical cases were not included in this study due to 
less availability.

Conclusion:

Considering all data we found that blood group A 
was statistically significantly more frequent among 
those infected with COVID-19 compared to controls 
On the other hand, the frequency of blood group O 
was significantly lower in the COVID-19 patients, 
compared to the control group. The findings in the 
present study would have several potential clinical 
implications. 1) People with blood group A might 
need particularly strengthened personal protection to 
reduce the chance of infection; 2) It might be helpful 
to introduce ABO blood typing in the evaluation of 
SARS-CoV-2 infection; 3) blood group A may get 
priority in SARS COV-2 vaccine.  However, the 
SARS-CoV-2 situation is evolving rapidly, and 
discoveries and anomalies are being reported daily. 
Therefore, it is advised to have more researches in 
this field before the blood groups added to the list is 
added as a risk factor for SARS-CoV-2 infection. 
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Introduction
Corona virus disease 2019 (COVID-19)a pandemic, 
continues to escalate world wide and has become a 
pressing global health concern. Since the 

identification of the first cases in  Wuhan, China,  in  
December  20191, the  virus  has  spread  almost  to 
every country in the world. Local transmission of 
severe acute respiratory syndrome corona virus 
type-2 (SARS-CoV-2) is occurring in most 
countries2. SARS-CoV-2 is the seventh known 
corona virus that infects humans and several studies 
support its probable zoonotic origin3,4. This is 
transmitted by respiratory droplets, contact with an 
infected person (< 2 m) or with contaminated 
surfaces. There is no evidence of vertical 
transmission and presence of the virus in genital 
fluids, urine, amniotic fluid or breast milk. It belongs 
to the beta corona viridae, binds to angiotensin 
converting enzyme2 (ACE2) as the host receptor for 
entering the cell to cause infection5,6. Majority of 
infections with SARS-CoV-2 cause a mild 
presentation of COVID-19. Older adults and people 
with comorbidities, including cardiovascular and 
respiratory diseases and  diabetes,  are  at  increased  
risk  of  severity  and  death,  with men potentially at 
higher risk than women7,8. The main findings in 

laboratory tests during early stages of the disease 
include lymphopenia, transaminase elevation, 
proteinuria, increased LDH and C-reactive protein 
levels. Complications include severe pneumonia, 
acute respiratory distress syndrome, cardiac 
abnormalities, respiratory tract super infections, 
sepsis and septic shock.

Pregnant women are particularly vulnerable to 
infectious diseases that   can   cause   both   maternal   
and   fetal   adverse   outcomes9-14. During pregnancy, 
immunological transformations15, physiological 
changes in cardio vascular, respiratory and 
coagulation system causes  increased   severity   or   
susceptibility  to  infectious diseases16,17. This study 
evaluated fetomaternal outcomes of pregnant ladies 
with COVID-19.

Methods
This retrospective observational study was conducted 
from May 2020 to August 2020 in CMH Dhaka. 
Total 81 admitted pregnant patients in whom RNA of 
SARS CoV-2 was detected by RT PCR and their 
neonates were included in the study. Patients, who 
were treated as out-patient basis, were excluded from 
the study.

History, examination findings, complications and 
biochemical and radiological parameters of 

pregnancy and   neonatal outcome were recorded in a 
preformed data collection sheet. Data were analyzed 
by SPSS version 20.

Results
Total patients were 81 with a mean age of 27 (SD±5) 
(range 19-40) years; 40.3% were primigravida (Table 
I), 49.1% were infected with SARS-CoV-2 in the 
third trimester and 32.8% had gestational age 
between 35-40 weeks. Common co-morbidities were 
pregnancy induced hypertension (PIH) (11 patients), 
hypothyroidism (9) and 6 patients had gestational 
diabetes mellitus (GDM).

Nearly half (48%) of the patients were asymptomatic. 
Common symptoms were cough (26%) and fever 
(14%). Multiorgan failure was in 6% (Table-I). 
Lymphopenia was common (81%).  CT scan was 
done in l6 patients and showed bilateral infiltrates.

Mild to moderate disease was common (92.6%) and 
7.4 % had severe disease; 3 patients required 
mechanical ventilation (critical disease). Severe 
disease developed before delivery and they received 
mechanical ventilation after delivery. Most (92.6%) 
patients were treated in Corona ward and 7.4% 
patients were treated in Corona high dependency unit 
(HDU) and intensive care unit (ICU).

All (100%) patients were treated with zinc, vit C and 
vit D. Inj. ceftriaxone, Inj. metronidazole followed by 
Cap. cefixime and Tab. metronidazole were used in 
all patients who underwent Caesarean section. Other 
antibiotics used were azithromycin, moxifloxacin 
and colistin in severe disease. In 6 patients with 
severe disease Inj. methyl prednisolon, Inj. 
remdisivir and Inj. tocilizumab were used. For 
thrombo prophylaxis low molecular weight heparin 
was used in 24 (29.6%) patients and Tab. rivaroxaban 
in 6 (7.4%) patients postnatally. Tab. ivermectin was 
given in 20 (24.7%) patients. There was no difference 
in outcome between patients treated with ivermectin 
and not treated. During the study period, a total of 71 
of 81 women (87.65 %) were discharged, including 5 
women with severe or critical disease. There was a 
single maternal death. 

Among the study population, there were 3 
spontaneous abortions. A total 52 of 81 patients 
(64.2%) delivered during the study period. Of these, 
42(80.8%) underwent a Caesarean section, 2(2.4%) 
had hysterotomy and 8 (15.1%) patients underwent 
normal vaginal delivery. Total 8(15.4%) patients 
under went premature termination of pregnancy. 
Hysterectomy was done due to HELLP syndrome 
and chronic hypertension with super imposed 
pre-eclampsia (PE). Indications of Caesarean section 
were history of previous Caesarean section (21), 
foetal distress (6), prolonged labour (3), eclampsia 
(3), severe PE (2), HELLP syndrome 
(2),unfavourable cervix (2), CPD (2),preterm labour 
with breech presentation (1).Ongoing pregnancy 26 
(32.09%)(Table II).

Testing for SARS-CoV-2 was performed on neonatal 
throat swabs and 4 was found positive. There were 47 
livebirths, 3 intra-uterine deaths and 2 neonatal 
deaths. Neonatal deaths were due to extreme 

prematurity (Table III). Mean duration of hospital 
stay was 13.1 (SD±6.4) (range 5-30) days. Mean 
interval of starting breastfeeding was 13.3 (SD±6.44) 
(range 5-25) days.

Discussion
Coronavirus is a new pathogen of high contagious 
abilities. Pregnant women are at an increased risk due 
to physiologic changes in their immune, 
cardiopulmonary and coagulation systems. But 
several authors suggested that pregnancy did not 
aggravate the symptoms or CT   features   of 
COVID-19   pneumonia18. A previous review 
including 108 infected pregnant women in the third 
trimester described fever (68%) and cough (34%) as 
the most frequent symptoms of COVID-19 and 
elevated C-reactive protein (70%) and lymphopenia 
(59%) as the most commonly altered maternal 
laboratory parameters19. In our study 48% of patients 
were asymptomatic. Cough (26%) and fever (14%) 
were the most common symptoms. CT scan was done 
in only 7.6% of patients and 81% had lymphopenia.

Maternal and fetaloutcomes
A vast majority of available publications refers to 
Chinese pregnant women. In a case series including 
three pregnant women infected by SARS-CoV-2, one 
of the infants was born preterm with low birth weight 
(LBW)20. Other publication presented the case of a 
30-week pregnant woman with COVID-19 that gave 
birth to a LBW but healthy baby21. In our study 
prematurity was found in 15.8% of cases.

Liu et al. presented 13 pregnant women infected with 
SARS-CoV-2, two with less than 28 weeks of 
gestation and 11 in the third trimester22. Three 
patients improved after hospitalization, were 
discharged from the hospital and had an 
uncomplicated pregnancy. The other ten patient 
sunder went Caesarean section, of which five were 
emergency sections because of fetal distress (n=3), 
premature rupture of membranes (PROM) (n=1) and 
stillbirth (n=1).  Six patient shad preterm labour from 
32 to 36 weeks of gestation. The condition of one of  
the  mothers  deteriorated  during  hospitalization,  
requiring ICU admission with intubation and 
mechanical ventilation. This woman presented with 
multiple organ dysfunction syndrome (MODS) that 
comprised of acute respiratory distress syndrome 
(ARDS), acute hepatic failure, acute renal failure and 
septic shock and  was  under  extracorporeal  
membrane  oxygenation  at  the time of the study22. In 
our study, 49.1% patients were infected in 3rd 

trimester, 52 patients were delivered during study 
period, 6 patients developed severe disease with 
multiorgan failure and were treated in ICU, 3 of them 

required mechanical ventilation and one patient died.

Chen H et al. reported two cases of fetal distress, four 
cases of preterm delivery (one mother with 
pre-eclampsia, one case of PROM and two with 
previous history of Caesarean sections or  stillbirth)  
and  two  of  LBW  (the  mother  with  preeclampsia 
and the case of PROM) among nine pregnant women 
infected with COVID-1923. Chen R. et al. included 17 
infected pregnant women,  three  of  the  neonates  
were  prematurely  born24. One case of new born died 
due to endouterine asphyxia was reported in a 
critically ill pregnant woman with SARS-CoV-2 
(who developed severe acute respiratory distress 
syndrome, multiple organ dysfunction syndrome, and 
septic shock)25. In our study, fetal distress was found 
in 6 cases, IUD in 3 case and premature termination 
of pregnancy in 8 cases.

Zhu H. et al. found several adverse pregnancy 
outcomes among nine   infected   women (clinical   
symptoms   beginning   before delivery in four cases, 
on the day of delivery in two mothers, and after 
delivery in other three)26, 6 were born premature, 2 
were small for gestational age (SGA) infants.  

A second case-control study by Li N. et al. compared 
16 pregnant women with confirmed COVID-19 
pneumonia and 18 suspected cases, all with mild 
symptoms who were admitted to labour in the third 
trimester, with two cohorts of 121 age-matched 
control pregnant women each (one from 2019 and 
one from 2020)27. Around 70% of the two cases 
groups presented other maternal complications 
(mostly GDM, gestational hypertension and 
hypothyroidism), a percentage significantly higher 
than in the control groups(33%).Three confirmed 
cases (18.8%, two caused by PROM and one by 
placental bleeding) and three suspected cases 
(16.7%, one due to gestational hypertension/ 
preeclampsia and one due to placenta praevia) deliver 
prematurely, compared with a 5.8% of the controls. 
In our study most common comorbidities were 
PIH(13.58%), hypothyroidism(11.11%) and GDM(7.40%).

Delivery
In a prospective cohort study, the majority had 
Caesarean deliveries, 16/19 (68.4 %), 13/16 (81%) 
had an emergency C-sections while, 3/16 (11.8 %) 
had an elective C-sections28. Indications for the 
C-sections included pathological CTG, failure to 
progress of labour, PROM including subsequent 

Table 1: Summary of COV+ vs COV- comparison of individual blood types.

N = Number of individuals having the given blood type who have a recorded test (positive or negative) for 
SARS-CoV-2, and reports percentages relative to all blood groups.

OR = Odds ratio (COV+ vs COV-).

95% CI = Confidence interval on the OR.
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unsuccessful induction of labour, maternal request 
and severe sepsis. Two case-control studies have 
been conducted in China.  Zhang L.  et al.  compared 
the pregnancy outcomes of 16 women with 
COVID-19(one severe case)and 45 non-infected 
women, all delivering by Caesarean section29. 

Researchers did not observe significant differences in 
the intra-operative blood loss. In our study, 64.1% 
patients underwent Caesarean section and 15.14% 
patients underwent NVD. 

Neonatal outcome 
Zhu H. et al. found  six   newborns had  a  Pediatric  
Critical  Illness  Score  (PCIS)  lower  than  90 and    
showed    clinical    symptoms    including    shortness    
of breath (n=6), fever (n=2), thrombocytopenia 
accompanied by abnormal liver function (n=2), rapid 
heart rate (n=1) and vomiting (n=1). Four neonates 
presented with gastrointestinal symptoms including 
bloating,  refusing  milk,  feeding  intolerance  and  
gastric bleeding and seven showed radiography 
abnormalities (infections, n=4; neonatal respiratory 
distress syndrome, n=2; and pneumothorax,   n=1).   
One   infant   presented   multiple   organ failure, 
refractory shock and disseminated intravascular 
coagulation at day 8 after delivery, received a 
transfusion and died on day 926. In our study only 4 
neonates were found RT-PCR positive. There were 2 
neonatal deaths due to extreme prematurity. Rest of 
them were doing well.

Conclusion
Our study findings suggest adverse fetomaternal 
outcomes of COVID-19. Although pregnant women 
do not seem to present an increased susceptibility to 
COVID-19 or more severe complications than 
non-pregnant adults, the available studies suggest 
that they may be at risk of adverse pregnancy 
outcomes, mostly preterm delivery, fetal distress, 
respiratory symptoms and LBW in the newborns. 
Further research  is  urgently  needed  to  understand  
the  real  effect  of COVID-19 on pregnant women 
and neonates, and to guide the  most  appropriate  
recommendations  for  obstetricians.  Only an 
integrated  multi-angle  assessment  of  the  current  
knowledge about viral characteristics, epidemiology, 
disease immunopathology, potential preventive and 

therapeutic strategies, together with clinical 
observations, will help to understand the exact 
impact of COVID-19 infection during pregnancy.
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Blood Group COV+ counts 
N=185 

COV- counts 
N=371 

OR 95% CI P-value 

A A: 64 (34.60%), 
Other than A: 121 
(65.4%) 
 

A: 81 (21.83%), 
Other than A: 290 
(78.17%) 
 

1.894 (1.011–3.551) .045 

B B: 73 (39.5%), 
Other than B: 112 
(60.5%) 
 

B: 145 (39.08%), 
Other than B: 226 
(60.92%) 
 

1.018 (.577–1.795) 0.952 

O O: 38 (20.54%), 
Other than O: 147 
(79.46%) 
 

O: 122 (32.88%), 
Other than O: 249 
(67.12%) 
 

0.528 (.278–1.001) 0.049 

AB AB: 10 (5.4%), 
Other than AB: 175 
(94.6%) 
 

AB: 23 (6.2%), 
Other than AB: 348 
(93.8%) 
 

0.864 (.263–2.834) 0.809 

Rh  Rh D + 
: 183(98.9%) 
Rh D – 
: 2(1.1%) 

Rh D + 
: 355(95.7%) 
Rh D – 
: 16(4.3%) 

4.040 (.488–33.420) 0.163 
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Introduction
The word "blood group" refers to the antigens present 
on the red blood cell (RBC) surface. "Blood type" 

refers to a specific pattern of antigen-antibody 
reaction within a specified setting. Austrian Scientist 
Karl Landsteiner was the pioneer in describing the 
ABO blood group system in 19001. O, A, and B types 
are the major blood groups. Due to the different 
frequency of different ABO blood types among 
various populations, the ABO blood groups appear to 
be important during evolution. The second most 
crucial antigen in blood transfusions is the 
rhesus-system2. An individual’s RBC surface may or 
may not contains Rh or D-antigen; accordingly, 
Rh-positive (D-antigen present) or Rh-negative 
(D-antigen absent) blood group is indicated3. ABO 
antigens are expressed in several human tissues and 
cells, including epithelium, sensory neurons, 
platelets, and vascular endothelium. It is also 
simultaneously expressed as a surface molecule4,5. It 

is, therefore, no wonder that the clinical relevance of 
an ABO blood group reaches beyond the 
conventional frontiers of immune- hematological 
understanding, where the pathogenesis of a wide 
variety of human diseases, primarily cancers and 
infections cardiovascular disorders are involved. 
Non-O blood group reveals that the risk of venous 
thrombosis is roughly double6. The risk of overall 
mortality in non-O blood groups is comparatively 
higher from cardiovascular diseases when compared 
to individuals with the O blood groups7,8. In 
comparison with blood group O, people with blood 
group A, AB, or B are vulnerable to develop 
pancreatic cancer9. The ABO phenotype relates to the 
severity of a number of infectious diseases. The 
severity of cholera infection (Vibrio cholerae strains 
O1 El Tor and O139) is the most prominent amongst 
the patients with O blood group10,11. It has been found 
that viral infections are linked to the ABO blood 
group. ABO blood group antigens may affect the 
vulnerability to Norwalk virus infection.[12] One 
study also found that blood group O has lower 
susceptibility to hepatitis B, C, HIV, syphilis or 
malaria13.

Corona virus disease 2019 (COVID-19) surfaced in 
the city of Wuhan located in China, at the end of 
2019. This virus rapidly spread and caused the 
current global pandemic14. In Bangladesh up to 
August 4, 2020 there are 242102 COVID-19 patients 
with 3184 deaths15. Numerous risk factors for 
COVID-19 have been reported. An increase in the 
patient's age has become synonymous with a rise in 
the risk of developing complications and has 
demonstrated higher death rates. Various studies 
have concluded that the male gender is more at risk 
and show more severe complications16,17. Various 
comorbidities such as, inflammatory bowel disease 
(IBD)18, pre-existing kidney disease19, and diabetes 
mellitus20 are documented risk factors. A new school 
of thought and finding is indicative that certain blood 
groups are more susceptible to the COVID-19 
infection in comparison to others. A study conducted 
by Zietz et al., in the New York-Presbyterian (NYP) 
group of facilities discovered that Blood group A was 
associated with increased odds of testing positive for 
COVID-19 (OR 1.338, 95% CI [1.072-1.672], 
p=0.009), while O blood groups were associated with 
decreased odds of testing positive (OR 0.804, 95% CI 
[0.654-0.987], p=0.036)21. This study also follows 
previous research study on SARS-CoV-2 by 

Ellinghaus et al. where they found that patients with 
blood type A have a higher risk than other blood 
groups (OR, 1.45; 

95% CI [1.20-1.75], P=0.000148) and for blood 
group O when compared with the other blood groups 
(OR, 0.65; 95% CI [0.53-0.79], P=0.0000106)22. 
Göker et al. reported that blood group A was (57%) 
higher amongst the COVID-19 patients followed by 
the blood group O (24.8 %)23.

The linkage and effects of blood groups have been 
hypothesized using different facts:

For example, blood groups are dictated by sugars, 
and coronaviruses in the cattle have surface proteins 
that bind to sugars. It might be of value to consider 
the extra sugar N-acetyl galactosamine, on the 
surface of blood group A cells [24], possibly 
suggesting more pathogen contact. This sugar is 
missing on blood group O cells24.

SARS-CoV-2 replicates in respiratory and 
gastrointestinal epithelium25, that can synthesize A or 
B glycan antigens, depending on the phenotype. If 
the S protein of an A, B, or AB group induvial carries 
respective glycan antigens, it is possible that binding 
of the respective antibodies can block the interaction 
between S protein and ACE2, thereby offering 
complete or incomplete protection26. Thus, 
infectivity between ABO groups can presumably be 
predicted e.g. the virus produced in an individual 
with blood group B will be carrying antigen B and 
has a higher chance of infecting a person with blood 
group B or AB, as compared to blood group A or O. 
This can explain the least number of cases in blood 
group O that contains both antibody-A and 
antibody-B. It is also believed that once the infection 
is fully established, it then replicates in the 
individual’s epithelial cells and thus exhibits that 
individual's antigen, rendering the individual’s 
antibodies ineffective26.

Here, we investigated the relationship between the 
ABO blood group type and the susceptibility to 
COVID-19 in patients who reported to CMH 
Barishal.

Methods:

Study Design and Participants 
This retrospective cohort study included confirmed 
COVID-19 patents of 14 years or older, irrespective 
of gender, who were admitted in CMH Barishal from 
June 4, 2020 to August 3, 2020.

Data Collection
A confirmed case of Covid-19 was identified as a 
positive result for nasal and pharyngeal swab 
specimens in real-time reverse transcriptase— 
polymerase-chain-reaction (RT-PCR) assay.[27] 
Hospitalized, clinically suspected, total 556 cases 
were enrolled. RT-PCR confirmed patients (185) 
were the study cohort, and negative ones were 
comparator.Statistical Analysis

Statistical analysis was performed by using IBM, 
SPSS version 25. Standard descriptive and analytical 
statistics were used to analyze the data. Chi-square 
test was used to test for significant difference and 
P-value ≤ 0.05 was considered significant.

Results: 
The blood group distribution of 185 patients 
diagnosed with PCR positivity as A, B, O, AB were 
34.6%, 39.5%, 20.54% and 5.4% respectively. Rh (+) 
was 98.9% and Rh (–) 1.1%. The blood group 

distribution of remaining 371 individuals the 
comparison group as A, B, O, AB were 21.83%, 
39.08%, 32.88% and 6.2%, respectively. Rh (+) was 

95.7% and Rh (–) was 4.3% (Table 1). When the test 
negative comparison group was compared to the 
COVID-19 patient group, it was observed that the 
COVID-19 infection rate was statistically 
significantly higher in those with blood group A 
(34.6% vs. 21.83%, p-value 0.045; OR: 1.894). In 
terms of Rh blood group system, it was determined 
that Rh positivity was also associated with 
COVID-19 diagnosis but not at significant level (p= 
0.163, OR: 4.040) (Table 1). It was observed that the 
blood group O was significantly lower in the 
COVID-19 patient group in comparison to the 
controls (20.54% vs 32.88%, p-value 0.049; OR: 
0.528). Although there was a higher percentage 
distribution of the B blood group among COVID-19 
patients as compared to the control groups, this 

difference was not significant. Also, there was no 
significant difference in the risk of COVID-19 in 
blood group AB with a distribution of 6.2% in control 
group, and 5.4% in COVID-19 patients.

Discussion: 
Numerous studies have been published to date on the 
relationship between blood groups and diseases. 
[29-32] These studies include hepatitis B, hepatitis C, 
HIV, West Nile Virus, SARS-CoV and 
SARS-CoV-2 viruses.[28,30,33] In all these studies 
raised an issue that some blood groups may be 
susceptible to viral infections and some groups may 
be protective. Although many models of this 
predisposition or protectionism have been 
established, the mechanism has not been fully 
elucidated and has been suggested as possible causes. 
Natural anti-blood group antibodies, particularly 
anti-A antibody, of the ABO system to block the 
interaction of SARS-CoV spike protein and 
angiotensin converting enzyme 2 may be considered 
as one of the reasons suggested.[34] Several studies 
investigated the relationship between the ABO blood 
groups and COVID-19 infection. The first study was 
conducted in China and it was published on March, 
2020.[34] The second study was conducted in New 
York, USA, and published on April, 2020.[35] In our 
control group, we found that blood groups B 
(39.08%) and O (32.88%) were the two most 
frequent blood groups which also follow the previous 
study about the general distribution of ABO and Rh 
blood group among the general population of 
Bangladesh where most frequent blood groups were 
B (39.8%) and O (27.6%).[36] In this study, we 
found that ABO blood groups displayed different 
association risks for the infection with SARS-CoV-2 
resulting in COVID-19. Specifically, blood group A 
was associated with an increased risk whereas blood 
group O was associated with a decreased risk, thus 
demonstrating that the ABO blood type is a 
biomarker for differential susceptibility of 
COVID-19. These findings are consistent with 
similar risk patterns of ABO blood groups for other 
corona virus infection found in previous studies. For 
example, Cheng et al. reported that the SARS-CoV 
infection susceptibility in Hong Kong was 
differentiated by the ABO blood group systems.[30] 
The authors found that compared with non-O blood 
group hospital staff, blood group O hospital staff had 
a lower chance of getting infected.

Our study has few limitations:
First, sample size was small in case of both patient 
group (185) and control group (371). Second, severe 
or critical cases were not included in this study due to 
less availability.

Conclusion:

Considering all data we found that blood group A 
was statistically significantly more frequent among 
those infected with COVID-19 compared to controls 
On the other hand, the frequency of blood group O 
was significantly lower in the COVID-19 patients, 
compared to the control group. The findings in the 
present study would have several potential clinical 
implications. 1) People with blood group A might 
need particularly strengthened personal protection to 
reduce the chance of infection; 2) It might be helpful 
to introduce ABO blood typing in the evaluation of 
SARS-CoV-2 infection; 3) blood group A may get 
priority in SARS COV-2 vaccine.  However, the 
SARS-CoV-2 situation is evolving rapidly, and 
discoveries and anomalies are being reported daily. 
Therefore, it is advised to have more researches in 
this field before the blood groups added to the list is 
added as a risk factor for SARS-CoV-2 infection. 
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Introduction
Corona virus disease 2019 (COVID-19)a pandemic, 
continues to escalate world wide and has become a 
pressing global health concern. Since the 

identification of the first cases in  Wuhan, China,  in  
December  20191, the  virus  has  spread  almost  to 
every country in the world. Local transmission of 
severe acute respiratory syndrome corona virus 
type-2 (SARS-CoV-2) is occurring in most 
countries2. SARS-CoV-2 is the seventh known 
corona virus that infects humans and several studies 
support its probable zoonotic origin3,4. This is 
transmitted by respiratory droplets, contact with an 
infected person (< 2 m) or with contaminated 
surfaces. There is no evidence of vertical 
transmission and presence of the virus in genital 
fluids, urine, amniotic fluid or breast milk. It belongs 
to the beta corona viridae, binds to angiotensin 
converting enzyme2 (ACE2) as the host receptor for 
entering the cell to cause infection5,6. Majority of 
infections with SARS-CoV-2 cause a mild 
presentation of COVID-19. Older adults and people 
with comorbidities, including cardiovascular and 
respiratory diseases and  diabetes,  are  at  increased  
risk  of  severity  and  death,  with men potentially at 
higher risk than women7,8. The main findings in 

laboratory tests during early stages of the disease 
include lymphopenia, transaminase elevation, 
proteinuria, increased LDH and C-reactive protein 
levels. Complications include severe pneumonia, 
acute respiratory distress syndrome, cardiac 
abnormalities, respiratory tract super infections, 
sepsis and septic shock.

Pregnant women are particularly vulnerable to 
infectious diseases that   can   cause   both   maternal   
and   fetal   adverse   outcomes9-14. During pregnancy, 
immunological transformations15, physiological 
changes in cardio vascular, respiratory and 
coagulation system causes  increased   severity   or   
susceptibility  to  infectious diseases16,17. This study 
evaluated fetomaternal outcomes of pregnant ladies 
with COVID-19.

Methods
This retrospective observational study was conducted 
from May 2020 to August 2020 in CMH Dhaka. 
Total 81 admitted pregnant patients in whom RNA of 
SARS CoV-2 was detected by RT PCR and their 
neonates were included in the study. Patients, who 
were treated as out-patient basis, were excluded from 
the study.

History, examination findings, complications and 
biochemical and radiological parameters of 

pregnancy and   neonatal outcome were recorded in a 
preformed data collection sheet. Data were analyzed 
by SPSS version 20.

Results
Total patients were 81 with a mean age of 27 (SD±5) 
(range 19-40) years; 40.3% were primigravida (Table 
I), 49.1% were infected with SARS-CoV-2 in the 
third trimester and 32.8% had gestational age 
between 35-40 weeks. Common co-morbidities were 
pregnancy induced hypertension (PIH) (11 patients), 
hypothyroidism (9) and 6 patients had gestational 
diabetes mellitus (GDM).

Nearly half (48%) of the patients were asymptomatic. 
Common symptoms were cough (26%) and fever 
(14%). Multiorgan failure was in 6% (Table-I). 
Lymphopenia was common (81%).  CT scan was 
done in l6 patients and showed bilateral infiltrates.

Mild to moderate disease was common (92.6%) and 
7.4 % had severe disease; 3 patients required 
mechanical ventilation (critical disease). Severe 
disease developed before delivery and they received 
mechanical ventilation after delivery. Most (92.6%) 
patients were treated in Corona ward and 7.4% 
patients were treated in Corona high dependency unit 
(HDU) and intensive care unit (ICU).

All (100%) patients were treated with zinc, vit C and 
vit D. Inj. ceftriaxone, Inj. metronidazole followed by 
Cap. cefixime and Tab. metronidazole were used in 
all patients who underwent Caesarean section. Other 
antibiotics used were azithromycin, moxifloxacin 
and colistin in severe disease. In 6 patients with 
severe disease Inj. methyl prednisolon, Inj. 
remdisivir and Inj. tocilizumab were used. For 
thrombo prophylaxis low molecular weight heparin 
was used in 24 (29.6%) patients and Tab. rivaroxaban 
in 6 (7.4%) patients postnatally. Tab. ivermectin was 
given in 20 (24.7%) patients. There was no difference 
in outcome between patients treated with ivermectin 
and not treated. During the study period, a total of 71 
of 81 women (87.65 %) were discharged, including 5 
women with severe or critical disease. There was a 
single maternal death. 

Among the study population, there were 3 
spontaneous abortions. A total 52 of 81 patients 
(64.2%) delivered during the study period. Of these, 
42(80.8%) underwent a Caesarean section, 2(2.4%) 
had hysterotomy and 8 (15.1%) patients underwent 
normal vaginal delivery. Total 8(15.4%) patients 
under went premature termination of pregnancy. 
Hysterectomy was done due to HELLP syndrome 
and chronic hypertension with super imposed 
pre-eclampsia (PE). Indications of Caesarean section 
were history of previous Caesarean section (21), 
foetal distress (6), prolonged labour (3), eclampsia 
(3), severe PE (2), HELLP syndrome 
(2),unfavourable cervix (2), CPD (2),preterm labour 
with breech presentation (1).Ongoing pregnancy 26 
(32.09%)(Table II).

Testing for SARS-CoV-2 was performed on neonatal 
throat swabs and 4 was found positive. There were 47 
livebirths, 3 intra-uterine deaths and 2 neonatal 
deaths. Neonatal deaths were due to extreme 

prematurity (Table III). Mean duration of hospital 
stay was 13.1 (SD±6.4) (range 5-30) days. Mean 
interval of starting breastfeeding was 13.3 (SD±6.44) 
(range 5-25) days.

Discussion
Coronavirus is a new pathogen of high contagious 
abilities. Pregnant women are at an increased risk due 
to physiologic changes in their immune, 
cardiopulmonary and coagulation systems. But 
several authors suggested that pregnancy did not 
aggravate the symptoms or CT   features   of 
COVID-19   pneumonia18. A previous review 
including 108 infected pregnant women in the third 
trimester described fever (68%) and cough (34%) as 
the most frequent symptoms of COVID-19 and 
elevated C-reactive protein (70%) and lymphopenia 
(59%) as the most commonly altered maternal 
laboratory parameters19. In our study 48% of patients 
were asymptomatic. Cough (26%) and fever (14%) 
were the most common symptoms. CT scan was done 
in only 7.6% of patients and 81% had lymphopenia.

Maternal and fetaloutcomes
A vast majority of available publications refers to 
Chinese pregnant women. In a case series including 
three pregnant women infected by SARS-CoV-2, one 
of the infants was born preterm with low birth weight 
(LBW)20. Other publication presented the case of a 
30-week pregnant woman with COVID-19 that gave 
birth to a LBW but healthy baby21. In our study 
prematurity was found in 15.8% of cases.

Liu et al. presented 13 pregnant women infected with 
SARS-CoV-2, two with less than 28 weeks of 
gestation and 11 in the third trimester22. Three 
patients improved after hospitalization, were 
discharged from the hospital and had an 
uncomplicated pregnancy. The other ten patient 
sunder went Caesarean section, of which five were 
emergency sections because of fetal distress (n=3), 
premature rupture of membranes (PROM) (n=1) and 
stillbirth (n=1).  Six patient shad preterm labour from 
32 to 36 weeks of gestation. The condition of one of  
the  mothers  deteriorated  during  hospitalization,  
requiring ICU admission with intubation and 
mechanical ventilation. This woman presented with 
multiple organ dysfunction syndrome (MODS) that 
comprised of acute respiratory distress syndrome 
(ARDS), acute hepatic failure, acute renal failure and 
septic shock and  was  under  extracorporeal  
membrane  oxygenation  at  the time of the study22. In 
our study, 49.1% patients were infected in 3rd 

trimester, 52 patients were delivered during study 
period, 6 patients developed severe disease with 
multiorgan failure and were treated in ICU, 3 of them 

required mechanical ventilation and one patient died.

Chen H et al. reported two cases of fetal distress, four 
cases of preterm delivery (one mother with 
pre-eclampsia, one case of PROM and two with 
previous history of Caesarean sections or  stillbirth)  
and  two  of  LBW  (the  mother  with  preeclampsia 
and the case of PROM) among nine pregnant women 
infected with COVID-1923. Chen R. et al. included 17 
infected pregnant women,  three  of  the  neonates  
were  prematurely  born24. One case of new born died 
due to endouterine asphyxia was reported in a 
critically ill pregnant woman with SARS-CoV-2 
(who developed severe acute respiratory distress 
syndrome, multiple organ dysfunction syndrome, and 
septic shock)25. In our study, fetal distress was found 
in 6 cases, IUD in 3 case and premature termination 
of pregnancy in 8 cases.

Zhu H. et al. found several adverse pregnancy 
outcomes among nine   infected   women (clinical   
symptoms   beginning   before delivery in four cases, 
on the day of delivery in two mothers, and after 
delivery in other three)26, 6 were born premature, 2 
were small for gestational age (SGA) infants.  

A second case-control study by Li N. et al. compared 
16 pregnant women with confirmed COVID-19 
pneumonia and 18 suspected cases, all with mild 
symptoms who were admitted to labour in the third 
trimester, with two cohorts of 121 age-matched 
control pregnant women each (one from 2019 and 
one from 2020)27. Around 70% of the two cases 
groups presented other maternal complications 
(mostly GDM, gestational hypertension and 
hypothyroidism), a percentage significantly higher 
than in the control groups(33%).Three confirmed 
cases (18.8%, two caused by PROM and one by 
placental bleeding) and three suspected cases 
(16.7%, one due to gestational hypertension/ 
preeclampsia and one due to placenta praevia) deliver 
prematurely, compared with a 5.8% of the controls. 
In our study most common comorbidities were 
PIH(13.58%), hypothyroidism(11.11%) and GDM(7.40%).

Delivery
In a prospective cohort study, the majority had 
Caesarean deliveries, 16/19 (68.4 %), 13/16 (81%) 
had an emergency C-sections while, 3/16 (11.8 %) 
had an elective C-sections28. Indications for the 
C-sections included pathological CTG, failure to 
progress of labour, PROM including subsequent 
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unsuccessful induction of labour, maternal request 
and severe sepsis. Two case-control studies have 
been conducted in China.  Zhang L.  et al.  compared 
the pregnancy outcomes of 16 women with 
COVID-19(one severe case)and 45 non-infected 
women, all delivering by Caesarean section29. 

Researchers did not observe significant differences in 
the intra-operative blood loss. In our study, 64.1% 
patients underwent Caesarean section and 15.14% 
patients underwent NVD. 

Neonatal outcome 
Zhu H. et al. found  six   newborns had  a  Pediatric  
Critical  Illness  Score  (PCIS)  lower  than  90 and    
showed    clinical    symptoms    including    shortness    
of breath (n=6), fever (n=2), thrombocytopenia 
accompanied by abnormal liver function (n=2), rapid 
heart rate (n=1) and vomiting (n=1). Four neonates 
presented with gastrointestinal symptoms including 
bloating,  refusing  milk,  feeding  intolerance  and  
gastric bleeding and seven showed radiography 
abnormalities (infections, n=4; neonatal respiratory 
distress syndrome, n=2; and pneumothorax,   n=1).   
One   infant   presented   multiple   organ failure, 
refractory shock and disseminated intravascular 
coagulation at day 8 after delivery, received a 
transfusion and died on day 926. In our study only 4 
neonates were found RT-PCR positive. There were 2 
neonatal deaths due to extreme prematurity. Rest of 
them were doing well.

Conclusion
Our study findings suggest adverse fetomaternal 
outcomes of COVID-19. Although pregnant women 
do not seem to present an increased susceptibility to 
COVID-19 or more severe complications than 
non-pregnant adults, the available studies suggest 
that they may be at risk of adverse pregnancy 
outcomes, mostly preterm delivery, fetal distress, 
respiratory symptoms and LBW in the newborns. 
Further research  is  urgently  needed  to  understand  
the  real  effect  of COVID-19 on pregnant women 
and neonates, and to guide the  most  appropriate  
recommendations  for  obstetricians.  Only an 
integrated  multi-angle  assessment  of  the  current  
knowledge about viral characteristics, epidemiology, 
disease immunopathology, potential preventive and 

therapeutic strategies, together with clinical 
observations, will help to understand the exact 
impact of COVID-19 infection during pregnancy.
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Introduction
The word "blood group" refers to the antigens present 
on the red blood cell (RBC) surface. "Blood type" 

refers to a specific pattern of antigen-antibody 
reaction within a specified setting. Austrian Scientist 
Karl Landsteiner was the pioneer in describing the 
ABO blood group system in 19001. O, A, and B types 
are the major blood groups. Due to the different 
frequency of different ABO blood types among 
various populations, the ABO blood groups appear to 
be important during evolution. The second most 
crucial antigen in blood transfusions is the 
rhesus-system2. An individual’s RBC surface may or 
may not contains Rh or D-antigen; accordingly, 
Rh-positive (D-antigen present) or Rh-negative 
(D-antigen absent) blood group is indicated3. ABO 
antigens are expressed in several human tissues and 
cells, including epithelium, sensory neurons, 
platelets, and vascular endothelium. It is also 
simultaneously expressed as a surface molecule4,5. It 

is, therefore, no wonder that the clinical relevance of 
an ABO blood group reaches beyond the 
conventional frontiers of immune- hematological 
understanding, where the pathogenesis of a wide 
variety of human diseases, primarily cancers and 
infections cardiovascular disorders are involved. 
Non-O blood group reveals that the risk of venous 
thrombosis is roughly double6. The risk of overall 
mortality in non-O blood groups is comparatively 
higher from cardiovascular diseases when compared 
to individuals with the O blood groups7,8. In 
comparison with blood group O, people with blood 
group A, AB, or B are vulnerable to develop 
pancreatic cancer9. The ABO phenotype relates to the 
severity of a number of infectious diseases. The 
severity of cholera infection (Vibrio cholerae strains 
O1 El Tor and O139) is the most prominent amongst 
the patients with O blood group10,11. It has been found 
that viral infections are linked to the ABO blood 
group. ABO blood group antigens may affect the 
vulnerability to Norwalk virus infection.[12] One 
study also found that blood group O has lower 
susceptibility to hepatitis B, C, HIV, syphilis or 
malaria13.

Corona virus disease 2019 (COVID-19) surfaced in 
the city of Wuhan located in China, at the end of 
2019. This virus rapidly spread and caused the 
current global pandemic14. In Bangladesh up to 
August 4, 2020 there are 242102 COVID-19 patients 
with 3184 deaths15. Numerous risk factors for 
COVID-19 have been reported. An increase in the 
patient's age has become synonymous with a rise in 
the risk of developing complications and has 
demonstrated higher death rates. Various studies 
have concluded that the male gender is more at risk 
and show more severe complications16,17. Various 
comorbidities such as, inflammatory bowel disease 
(IBD)18, pre-existing kidney disease19, and diabetes 
mellitus20 are documented risk factors. A new school 
of thought and finding is indicative that certain blood 
groups are more susceptible to the COVID-19 
infection in comparison to others. A study conducted 
by Zietz et al., in the New York-Presbyterian (NYP) 
group of facilities discovered that Blood group A was 
associated with increased odds of testing positive for 
COVID-19 (OR 1.338, 95% CI [1.072-1.672], 
p=0.009), while O blood groups were associated with 
decreased odds of testing positive (OR 0.804, 95% CI 
[0.654-0.987], p=0.036)21. This study also follows 
previous research study on SARS-CoV-2 by 

Ellinghaus et al. where they found that patients with 
blood type A have a higher risk than other blood 
groups (OR, 1.45; 

95% CI [1.20-1.75], P=0.000148) and for blood 
group O when compared with the other blood groups 
(OR, 0.65; 95% CI [0.53-0.79], P=0.0000106)22. 
Göker et al. reported that blood group A was (57%) 
higher amongst the COVID-19 patients followed by 
the blood group O (24.8 %)23.

The linkage and effects of blood groups have been 
hypothesized using different facts:

For example, blood groups are dictated by sugars, 
and coronaviruses in the cattle have surface proteins 
that bind to sugars. It might be of value to consider 
the extra sugar N-acetyl galactosamine, on the 
surface of blood group A cells [24], possibly 
suggesting more pathogen contact. This sugar is 
missing on blood group O cells24.

SARS-CoV-2 replicates in respiratory and 
gastrointestinal epithelium25, that can synthesize A or 
B glycan antigens, depending on the phenotype. If 
the S protein of an A, B, or AB group induvial carries 
respective glycan antigens, it is possible that binding 
of the respective antibodies can block the interaction 
between S protein and ACE2, thereby offering 
complete or incomplete protection26. Thus, 
infectivity between ABO groups can presumably be 
predicted e.g. the virus produced in an individual 
with blood group B will be carrying antigen B and 
has a higher chance of infecting a person with blood 
group B or AB, as compared to blood group A or O. 
This can explain the least number of cases in blood 
group O that contains both antibody-A and 
antibody-B. It is also believed that once the infection 
is fully established, it then replicates in the 
individual’s epithelial cells and thus exhibits that 
individual's antigen, rendering the individual’s 
antibodies ineffective26.

Here, we investigated the relationship between the 
ABO blood group type and the susceptibility to 
COVID-19 in patients who reported to CMH 
Barishal.

Methods:

Study Design and Participants 
This retrospective cohort study included confirmed 
COVID-19 patents of 14 years or older, irrespective 
of gender, who were admitted in CMH Barishal from 
June 4, 2020 to August 3, 2020.

Data Collection
A confirmed case of Covid-19 was identified as a 
positive result for nasal and pharyngeal swab 
specimens in real-time reverse transcriptase— 
polymerase-chain-reaction (RT-PCR) assay.[27] 
Hospitalized, clinically suspected, total 556 cases 
were enrolled. RT-PCR confirmed patients (185) 
were the study cohort, and negative ones were 
comparator.Statistical Analysis

Statistical analysis was performed by using IBM, 
SPSS version 25. Standard descriptive and analytical 
statistics were used to analyze the data. Chi-square 
test was used to test for significant difference and 
P-value ≤ 0.05 was considered significant.

Results: 
The blood group distribution of 185 patients 
diagnosed with PCR positivity as A, B, O, AB were 
34.6%, 39.5%, 20.54% and 5.4% respectively. Rh (+) 
was 98.9% and Rh (–) 1.1%. The blood group 

distribution of remaining 371 individuals the 
comparison group as A, B, O, AB were 21.83%, 
39.08%, 32.88% and 6.2%, respectively. Rh (+) was 

95.7% and Rh (–) was 4.3% (Table 1). When the test 
negative comparison group was compared to the 
COVID-19 patient group, it was observed that the 
COVID-19 infection rate was statistically 
significantly higher in those with blood group A 
(34.6% vs. 21.83%, p-value 0.045; OR: 1.894). In 
terms of Rh blood group system, it was determined 
that Rh positivity was also associated with 
COVID-19 diagnosis but not at significant level (p= 
0.163, OR: 4.040) (Table 1). It was observed that the 
blood group O was significantly lower in the 
COVID-19 patient group in comparison to the 
controls (20.54% vs 32.88%, p-value 0.049; OR: 
0.528). Although there was a higher percentage 
distribution of the B blood group among COVID-19 
patients as compared to the control groups, this 

difference was not significant. Also, there was no 
significant difference in the risk of COVID-19 in 
blood group AB with a distribution of 6.2% in control 
group, and 5.4% in COVID-19 patients.

Discussion: 
Numerous studies have been published to date on the 
relationship between blood groups and diseases. 
[29-32] These studies include hepatitis B, hepatitis C, 
HIV, West Nile Virus, SARS-CoV and 
SARS-CoV-2 viruses.[28,30,33] In all these studies 
raised an issue that some blood groups may be 
susceptible to viral infections and some groups may 
be protective. Although many models of this 
predisposition or protectionism have been 
established, the mechanism has not been fully 
elucidated and has been suggested as possible causes. 
Natural anti-blood group antibodies, particularly 
anti-A antibody, of the ABO system to block the 
interaction of SARS-CoV spike protein and 
angiotensin converting enzyme 2 may be considered 
as one of the reasons suggested.[34] Several studies 
investigated the relationship between the ABO blood 
groups and COVID-19 infection. The first study was 
conducted in China and it was published on March, 
2020.[34] The second study was conducted in New 
York, USA, and published on April, 2020.[35] In our 
control group, we found that blood groups B 
(39.08%) and O (32.88%) were the two most 
frequent blood groups which also follow the previous 
study about the general distribution of ABO and Rh 
blood group among the general population of 
Bangladesh where most frequent blood groups were 
B (39.8%) and O (27.6%).[36] In this study, we 
found that ABO blood groups displayed different 
association risks for the infection with SARS-CoV-2 
resulting in COVID-19. Specifically, blood group A 
was associated with an increased risk whereas blood 
group O was associated with a decreased risk, thus 
demonstrating that the ABO blood type is a 
biomarker for differential susceptibility of 
COVID-19. These findings are consistent with 
similar risk patterns of ABO blood groups for other 
corona virus infection found in previous studies. For 
example, Cheng et al. reported that the SARS-CoV 
infection susceptibility in Hong Kong was 
differentiated by the ABO blood group systems.[30] 
The authors found that compared with non-O blood 
group hospital staff, blood group O hospital staff had 
a lower chance of getting infected.

Our study has few limitations:
First, sample size was small in case of both patient 
group (185) and control group (371). Second, severe 
or critical cases were not included in this study due to 
less availability.

Conclusion:

Considering all data we found that blood group A 
was statistically significantly more frequent among 
those infected with COVID-19 compared to controls 
On the other hand, the frequency of blood group O 
was significantly lower in the COVID-19 patients, 
compared to the control group. The findings in the 
present study would have several potential clinical 
implications. 1) People with blood group A might 
need particularly strengthened personal protection to 
reduce the chance of infection; 2) It might be helpful 
to introduce ABO blood typing in the evaluation of 
SARS-CoV-2 infection; 3) blood group A may get 
priority in SARS COV-2 vaccine.  However, the 
SARS-CoV-2 situation is evolving rapidly, and 
discoveries and anomalies are being reported daily. 
Therefore, it is advised to have more researches in 
this field before the blood groups added to the list is 
added as a risk factor for SARS-CoV-2 infection. 
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Introduction
Corona virus disease 2019 (COVID-19)a pandemic, 
continues to escalate world wide and has become a 
pressing global health concern. Since the 

identification of the first cases in  Wuhan, China,  in  
December  20191, the  virus  has  spread  almost  to 
every country in the world. Local transmission of 
severe acute respiratory syndrome corona virus 
type-2 (SARS-CoV-2) is occurring in most 
countries2. SARS-CoV-2 is the seventh known 
corona virus that infects humans and several studies 
support its probable zoonotic origin3,4. This is 
transmitted by respiratory droplets, contact with an 
infected person (< 2 m) or with contaminated 
surfaces. There is no evidence of vertical 
transmission and presence of the virus in genital 
fluids, urine, amniotic fluid or breast milk. It belongs 
to the beta corona viridae, binds to angiotensin 
converting enzyme2 (ACE2) as the host receptor for 
entering the cell to cause infection5,6. Majority of 
infections with SARS-CoV-2 cause a mild 
presentation of COVID-19. Older adults and people 
with comorbidities, including cardiovascular and 
respiratory diseases and  diabetes,  are  at  increased  
risk  of  severity  and  death,  with men potentially at 
higher risk than women7,8. The main findings in 

laboratory tests during early stages of the disease 
include lymphopenia, transaminase elevation, 
proteinuria, increased LDH and C-reactive protein 
levels. Complications include severe pneumonia, 
acute respiratory distress syndrome, cardiac 
abnormalities, respiratory tract super infections, 
sepsis and septic shock.

Pregnant women are particularly vulnerable to 
infectious diseases that   can   cause   both   maternal   
and   fetal   adverse   outcomes9-14. During pregnancy, 
immunological transformations15, physiological 
changes in cardio vascular, respiratory and 
coagulation system causes  increased   severity   or   
susceptibility  to  infectious diseases16,17. This study 
evaluated fetomaternal outcomes of pregnant ladies 
with COVID-19.

Methods
This retrospective observational study was conducted 
from May 2020 to August 2020 in CMH Dhaka. 
Total 81 admitted pregnant patients in whom RNA of 
SARS CoV-2 was detected by RT PCR and their 
neonates were included in the study. Patients, who 
were treated as out-patient basis, were excluded from 
the study.

History, examination findings, complications and 
biochemical and radiological parameters of 

pregnancy and   neonatal outcome were recorded in a 
preformed data collection sheet. Data were analyzed 
by SPSS version 20.

Results
Total patients were 81 with a mean age of 27 (SD±5) 
(range 19-40) years; 40.3% were primigravida (Table 
I), 49.1% were infected with SARS-CoV-2 in the 
third trimester and 32.8% had gestational age 
between 35-40 weeks. Common co-morbidities were 
pregnancy induced hypertension (PIH) (11 patients), 
hypothyroidism (9) and 6 patients had gestational 
diabetes mellitus (GDM).

Nearly half (48%) of the patients were asymptomatic. 
Common symptoms were cough (26%) and fever 
(14%). Multiorgan failure was in 6% (Table-I). 
Lymphopenia was common (81%).  CT scan was 
done in l6 patients and showed bilateral infiltrates.

Mild to moderate disease was common (92.6%) and 
7.4 % had severe disease; 3 patients required 
mechanical ventilation (critical disease). Severe 
disease developed before delivery and they received 
mechanical ventilation after delivery. Most (92.6%) 
patients were treated in Corona ward and 7.4% 
patients were treated in Corona high dependency unit 
(HDU) and intensive care unit (ICU).

All (100%) patients were treated with zinc, vit C and 
vit D. Inj. ceftriaxone, Inj. metronidazole followed by 
Cap. cefixime and Tab. metronidazole were used in 
all patients who underwent Caesarean section. Other 
antibiotics used were azithromycin, moxifloxacin 
and colistin in severe disease. In 6 patients with 
severe disease Inj. methyl prednisolon, Inj. 
remdisivir and Inj. tocilizumab were used. For 
thrombo prophylaxis low molecular weight heparin 
was used in 24 (29.6%) patients and Tab. rivaroxaban 
in 6 (7.4%) patients postnatally. Tab. ivermectin was 
given in 20 (24.7%) patients. There was no difference 
in outcome between patients treated with ivermectin 
and not treated. During the study period, a total of 71 
of 81 women (87.65 %) were discharged, including 5 
women with severe or critical disease. There was a 
single maternal death. 

Among the study population, there were 3 
spontaneous abortions. A total 52 of 81 patients 
(64.2%) delivered during the study period. Of these, 
42(80.8%) underwent a Caesarean section, 2(2.4%) 
had hysterotomy and 8 (15.1%) patients underwent 
normal vaginal delivery. Total 8(15.4%) patients 
under went premature termination of pregnancy. 
Hysterectomy was done due to HELLP syndrome 
and chronic hypertension with super imposed 
pre-eclampsia (PE). Indications of Caesarean section 
were history of previous Caesarean section (21), 
foetal distress (6), prolonged labour (3), eclampsia 
(3), severe PE (2), HELLP syndrome 
(2),unfavourable cervix (2), CPD (2),preterm labour 
with breech presentation (1).Ongoing pregnancy 26 
(32.09%)(Table II).

Testing for SARS-CoV-2 was performed on neonatal 
throat swabs and 4 was found positive. There were 47 
livebirths, 3 intra-uterine deaths and 2 neonatal 
deaths. Neonatal deaths were due to extreme 

prematurity (Table III). Mean duration of hospital 
stay was 13.1 (SD±6.4) (range 5-30) days. Mean 
interval of starting breastfeeding was 13.3 (SD±6.44) 
(range 5-25) days.

Discussion
Coronavirus is a new pathogen of high contagious 
abilities. Pregnant women are at an increased risk due 
to physiologic changes in their immune, 
cardiopulmonary and coagulation systems. But 
several authors suggested that pregnancy did not 
aggravate the symptoms or CT   features   of 
COVID-19   pneumonia18. A previous review 
including 108 infected pregnant women in the third 
trimester described fever (68%) and cough (34%) as 
the most frequent symptoms of COVID-19 and 
elevated C-reactive protein (70%) and lymphopenia 
(59%) as the most commonly altered maternal 
laboratory parameters19. In our study 48% of patients 
were asymptomatic. Cough (26%) and fever (14%) 
were the most common symptoms. CT scan was done 
in only 7.6% of patients and 81% had lymphopenia.

Maternal and fetaloutcomes
A vast majority of available publications refers to 
Chinese pregnant women. In a case series including 
three pregnant women infected by SARS-CoV-2, one 
of the infants was born preterm with low birth weight 
(LBW)20. Other publication presented the case of a 
30-week pregnant woman with COVID-19 that gave 
birth to a LBW but healthy baby21. In our study 
prematurity was found in 15.8% of cases.

Liu et al. presented 13 pregnant women infected with 
SARS-CoV-2, two with less than 28 weeks of 
gestation and 11 in the third trimester22. Three 
patients improved after hospitalization, were 
discharged from the hospital and had an 
uncomplicated pregnancy. The other ten patient 
sunder went Caesarean section, of which five were 
emergency sections because of fetal distress (n=3), 
premature rupture of membranes (PROM) (n=1) and 
stillbirth (n=1).  Six patient shad preterm labour from 
32 to 36 weeks of gestation. The condition of one of  
the  mothers  deteriorated  during  hospitalization,  
requiring ICU admission with intubation and 
mechanical ventilation. This woman presented with 
multiple organ dysfunction syndrome (MODS) that 
comprised of acute respiratory distress syndrome 
(ARDS), acute hepatic failure, acute renal failure and 
septic shock and  was  under  extracorporeal  
membrane  oxygenation  at  the time of the study22. In 
our study, 49.1% patients were infected in 3rd 

trimester, 52 patients were delivered during study 
period, 6 patients developed severe disease with 
multiorgan failure and were treated in ICU, 3 of them 

required mechanical ventilation and one patient died.

Chen H et al. reported two cases of fetal distress, four 
cases of preterm delivery (one mother with 
pre-eclampsia, one case of PROM and two with 
previous history of Caesarean sections or  stillbirth)  
and  two  of  LBW  (the  mother  with  preeclampsia 
and the case of PROM) among nine pregnant women 
infected with COVID-1923. Chen R. et al. included 17 
infected pregnant women,  three  of  the  neonates  
were  prematurely  born24. One case of new born died 
due to endouterine asphyxia was reported in a 
critically ill pregnant woman with SARS-CoV-2 
(who developed severe acute respiratory distress 
syndrome, multiple organ dysfunction syndrome, and 
septic shock)25. In our study, fetal distress was found 
in 6 cases, IUD in 3 case and premature termination 
of pregnancy in 8 cases.

Zhu H. et al. found several adverse pregnancy 
outcomes among nine   infected   women (clinical   
symptoms   beginning   before delivery in four cases, 
on the day of delivery in two mothers, and after 
delivery in other three)26, 6 were born premature, 2 
were small for gestational age (SGA) infants.  

A second case-control study by Li N. et al. compared 
16 pregnant women with confirmed COVID-19 
pneumonia and 18 suspected cases, all with mild 
symptoms who were admitted to labour in the third 
trimester, with two cohorts of 121 age-matched 
control pregnant women each (one from 2019 and 
one from 2020)27. Around 70% of the two cases 
groups presented other maternal complications 
(mostly GDM, gestational hypertension and 
hypothyroidism), a percentage significantly higher 
than in the control groups(33%).Three confirmed 
cases (18.8%, two caused by PROM and one by 
placental bleeding) and three suspected cases 
(16.7%, one due to gestational hypertension/ 
preeclampsia and one due to placenta praevia) deliver 
prematurely, compared with a 5.8% of the controls. 
In our study most common comorbidities were 
PIH(13.58%), hypothyroidism(11.11%) and GDM(7.40%).

Delivery
In a prospective cohort study, the majority had 
Caesarean deliveries, 16/19 (68.4 %), 13/16 (81%) 
had an emergency C-sections while, 3/16 (11.8 %) 
had an elective C-sections28. Indications for the 
C-sections included pathological CTG, failure to 
progress of labour, PROM including subsequent 
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453-454. https://doi.org/10.1080/14737159.2020.1757437
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virus infection. Transfusion 2016; 56: 1699-1706.
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unsuccessful induction of labour, maternal request 
and severe sepsis. Two case-control studies have 
been conducted in China.  Zhang L.  et al.  compared 
the pregnancy outcomes of 16 women with 
COVID-19(one severe case)and 45 non-infected 
women, all delivering by Caesarean section29. 

Researchers did not observe significant differences in 
the intra-operative blood loss. In our study, 64.1% 
patients underwent Caesarean section and 15.14% 
patients underwent NVD. 

Neonatal outcome 
Zhu H. et al. found  six   newborns had  a  Pediatric  
Critical  Illness  Score  (PCIS)  lower  than  90 and    
showed    clinical    symptoms    including    shortness    
of breath (n=6), fever (n=2), thrombocytopenia 
accompanied by abnormal liver function (n=2), rapid 
heart rate (n=1) and vomiting (n=1). Four neonates 
presented with gastrointestinal symptoms including 
bloating,  refusing  milk,  feeding  intolerance  and  
gastric bleeding and seven showed radiography 
abnormalities (infections, n=4; neonatal respiratory 
distress syndrome, n=2; and pneumothorax,   n=1).   
One   infant   presented   multiple   organ failure, 
refractory shock and disseminated intravascular 
coagulation at day 8 after delivery, received a 
transfusion and died on day 926. In our study only 4 
neonates were found RT-PCR positive. There were 2 
neonatal deaths due to extreme prematurity. Rest of 
them were doing well.

Conclusion
Our study findings suggest adverse fetomaternal 
outcomes of COVID-19. Although pregnant women 
do not seem to present an increased susceptibility to 
COVID-19 or more severe complications than 
non-pregnant adults, the available studies suggest 
that they may be at risk of adverse pregnancy 
outcomes, mostly preterm delivery, fetal distress, 
respiratory symptoms and LBW in the newborns. 
Further research  is  urgently  needed  to  understand  
the  real  effect  of COVID-19 on pregnant women 
and neonates, and to guide the  most  appropriate  
recommendations  for  obstetricians.  Only an 
integrated  multi-angle  assessment  of  the  current  
knowledge about viral characteristics, epidemiology, 
disease immunopathology, potential preventive and 

therapeutic strategies, together with clinical 
observations, will help to understand the exact 
impact of COVID-19 infection during pregnancy.
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Introduction
The word "blood group" refers to the antigens present 
on the red blood cell (RBC) surface. "Blood type" 

refers to a specific pattern of antigen-antibody 
reaction within a specified setting. Austrian Scientist 
Karl Landsteiner was the pioneer in describing the 
ABO blood group system in 19001. O, A, and B types 
are the major blood groups. Due to the different 
frequency of different ABO blood types among 
various populations, the ABO blood groups appear to 
be important during evolution. The second most 
crucial antigen in blood transfusions is the 
rhesus-system2. An individual’s RBC surface may or 
may not contains Rh or D-antigen; accordingly, 
Rh-positive (D-antigen present) or Rh-negative 
(D-antigen absent) blood group is indicated3. ABO 
antigens are expressed in several human tissues and 
cells, including epithelium, sensory neurons, 
platelets, and vascular endothelium. It is also 
simultaneously expressed as a surface molecule4,5. It 

is, therefore, no wonder that the clinical relevance of 
an ABO blood group reaches beyond the 
conventional frontiers of immune- hematological 
understanding, where the pathogenesis of a wide 
variety of human diseases, primarily cancers and 
infections cardiovascular disorders are involved. 
Non-O blood group reveals that the risk of venous 
thrombosis is roughly double6. The risk of overall 
mortality in non-O blood groups is comparatively 
higher from cardiovascular diseases when compared 
to individuals with the O blood groups7,8. In 
comparison with blood group O, people with blood 
group A, AB, or B are vulnerable to develop 
pancreatic cancer9. The ABO phenotype relates to the 
severity of a number of infectious diseases. The 
severity of cholera infection (Vibrio cholerae strains 
O1 El Tor and O139) is the most prominent amongst 
the patients with O blood group10,11. It has been found 
that viral infections are linked to the ABO blood 
group. ABO blood group antigens may affect the 
vulnerability to Norwalk virus infection.[12] One 
study also found that blood group O has lower 
susceptibility to hepatitis B, C, HIV, syphilis or 
malaria13.

Corona virus disease 2019 (COVID-19) surfaced in 
the city of Wuhan located in China, at the end of 
2019. This virus rapidly spread and caused the 
current global pandemic14. In Bangladesh up to 
August 4, 2020 there are 242102 COVID-19 patients 
with 3184 deaths15. Numerous risk factors for 
COVID-19 have been reported. An increase in the 
patient's age has become synonymous with a rise in 
the risk of developing complications and has 
demonstrated higher death rates. Various studies 
have concluded that the male gender is more at risk 
and show more severe complications16,17. Various 
comorbidities such as, inflammatory bowel disease 
(IBD)18, pre-existing kidney disease19, and diabetes 
mellitus20 are documented risk factors. A new school 
of thought and finding is indicative that certain blood 
groups are more susceptible to the COVID-19 
infection in comparison to others. A study conducted 
by Zietz et al., in the New York-Presbyterian (NYP) 
group of facilities discovered that Blood group A was 
associated with increased odds of testing positive for 
COVID-19 (OR 1.338, 95% CI [1.072-1.672], 
p=0.009), while O blood groups were associated with 
decreased odds of testing positive (OR 0.804, 95% CI 
[0.654-0.987], p=0.036)21. This study also follows 
previous research study on SARS-CoV-2 by 

Ellinghaus et al. where they found that patients with 
blood type A have a higher risk than other blood 
groups (OR, 1.45; 

95% CI [1.20-1.75], P=0.000148) and for blood 
group O when compared with the other blood groups 
(OR, 0.65; 95% CI [0.53-0.79], P=0.0000106)22. 
Göker et al. reported that blood group A was (57%) 
higher amongst the COVID-19 patients followed by 
the blood group O (24.8 %)23.

The linkage and effects of blood groups have been 
hypothesized using different facts:

For example, blood groups are dictated by sugars, 
and coronaviruses in the cattle have surface proteins 
that bind to sugars. It might be of value to consider 
the extra sugar N-acetyl galactosamine, on the 
surface of blood group A cells [24], possibly 
suggesting more pathogen contact. This sugar is 
missing on blood group O cells24.

SARS-CoV-2 replicates in respiratory and 
gastrointestinal epithelium25, that can synthesize A or 
B glycan antigens, depending on the phenotype. If 
the S protein of an A, B, or AB group induvial carries 
respective glycan antigens, it is possible that binding 
of the respective antibodies can block the interaction 
between S protein and ACE2, thereby offering 
complete or incomplete protection26. Thus, 
infectivity between ABO groups can presumably be 
predicted e.g. the virus produced in an individual 
with blood group B will be carrying antigen B and 
has a higher chance of infecting a person with blood 
group B or AB, as compared to blood group A or O. 
This can explain the least number of cases in blood 
group O that contains both antibody-A and 
antibody-B. It is also believed that once the infection 
is fully established, it then replicates in the 
individual’s epithelial cells and thus exhibits that 
individual's antigen, rendering the individual’s 
antibodies ineffective26.

Here, we investigated the relationship between the 
ABO blood group type and the susceptibility to 
COVID-19 in patients who reported to CMH 
Barishal.

Methods:

Study Design and Participants 
This retrospective cohort study included confirmed 
COVID-19 patents of 14 years or older, irrespective 
of gender, who were admitted in CMH Barishal from 
June 4, 2020 to August 3, 2020.

Data Collection
A confirmed case of Covid-19 was identified as a 
positive result for nasal and pharyngeal swab 
specimens in real-time reverse transcriptase— 
polymerase-chain-reaction (RT-PCR) assay.[27] 
Hospitalized, clinically suspected, total 556 cases 
were enrolled. RT-PCR confirmed patients (185) 
were the study cohort, and negative ones were 
comparator.Statistical Analysis

Statistical analysis was performed by using IBM, 
SPSS version 25. Standard descriptive and analytical 
statistics were used to analyze the data. Chi-square 
test was used to test for significant difference and 
P-value ≤ 0.05 was considered significant.

Results: 
The blood group distribution of 185 patients 
diagnosed with PCR positivity as A, B, O, AB were 
34.6%, 39.5%, 20.54% and 5.4% respectively. Rh (+) 
was 98.9% and Rh (–) 1.1%. The blood group 

distribution of remaining 371 individuals the 
comparison group as A, B, O, AB were 21.83%, 
39.08%, 32.88% and 6.2%, respectively. Rh (+) was 

95.7% and Rh (–) was 4.3% (Table 1). When the test 
negative comparison group was compared to the 
COVID-19 patient group, it was observed that the 
COVID-19 infection rate was statistically 
significantly higher in those with blood group A 
(34.6% vs. 21.83%, p-value 0.045; OR: 1.894). In 
terms of Rh blood group system, it was determined 
that Rh positivity was also associated with 
COVID-19 diagnosis but not at significant level (p= 
0.163, OR: 4.040) (Table 1). It was observed that the 
blood group O was significantly lower in the 
COVID-19 patient group in comparison to the 
controls (20.54% vs 32.88%, p-value 0.049; OR: 
0.528). Although there was a higher percentage 
distribution of the B blood group among COVID-19 
patients as compared to the control groups, this 

difference was not significant. Also, there was no 
significant difference in the risk of COVID-19 in 
blood group AB with a distribution of 6.2% in control 
group, and 5.4% in COVID-19 patients.

Discussion: 
Numerous studies have been published to date on the 
relationship between blood groups and diseases. 
[29-32] These studies include hepatitis B, hepatitis C, 
HIV, West Nile Virus, SARS-CoV and 
SARS-CoV-2 viruses.[28,30,33] In all these studies 
raised an issue that some blood groups may be 
susceptible to viral infections and some groups may 
be protective. Although many models of this 
predisposition or protectionism have been 
established, the mechanism has not been fully 
elucidated and has been suggested as possible causes. 
Natural anti-blood group antibodies, particularly 
anti-A antibody, of the ABO system to block the 
interaction of SARS-CoV spike protein and 
angiotensin converting enzyme 2 may be considered 
as one of the reasons suggested.[34] Several studies 
investigated the relationship between the ABO blood 
groups and COVID-19 infection. The first study was 
conducted in China and it was published on March, 
2020.[34] The second study was conducted in New 
York, USA, and published on April, 2020.[35] In our 
control group, we found that blood groups B 
(39.08%) and O (32.88%) were the two most 
frequent blood groups which also follow the previous 
study about the general distribution of ABO and Rh 
blood group among the general population of 
Bangladesh where most frequent blood groups were 
B (39.8%) and O (27.6%).[36] In this study, we 
found that ABO blood groups displayed different 
association risks for the infection with SARS-CoV-2 
resulting in COVID-19. Specifically, blood group A 
was associated with an increased risk whereas blood 
group O was associated with a decreased risk, thus 
demonstrating that the ABO blood type is a 
biomarker for differential susceptibility of 
COVID-19. These findings are consistent with 
similar risk patterns of ABO blood groups for other 
corona virus infection found in previous studies. For 
example, Cheng et al. reported that the SARS-CoV 
infection susceptibility in Hong Kong was 
differentiated by the ABO blood group systems.[30] 
The authors found that compared with non-O blood 
group hospital staff, blood group O hospital staff had 
a lower chance of getting infected.

Our study has few limitations:
First, sample size was small in case of both patient 
group (185) and control group (371). Second, severe 
or critical cases were not included in this study due to 
less availability.

Conclusion:

Considering all data we found that blood group A 
was statistically significantly more frequent among 
those infected with COVID-19 compared to controls 
On the other hand, the frequency of blood group O 
was significantly lower in the COVID-19 patients, 
compared to the control group. The findings in the 
present study would have several potential clinical 
implications. 1) People with blood group A might 
need particularly strengthened personal protection to 
reduce the chance of infection; 2) It might be helpful 
to introduce ABO blood typing in the evaluation of 
SARS-CoV-2 infection; 3) blood group A may get 
priority in SARS COV-2 vaccine.  However, the 
SARS-CoV-2 situation is evolving rapidly, and 
discoveries and anomalies are being reported daily. 
Therefore, it is advised to have more researches in 
this field before the blood groups added to the list is 
added as a risk factor for SARS-CoV-2 infection. 
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Introduction
Corona virus disease 2019 (COVID-19)a pandemic, 
continues to escalate world wide and has become a 
pressing global health concern. Since the 

identification of the first cases in  Wuhan, China,  in  
December  20191, the  virus  has  spread  almost  to 
every country in the world. Local transmission of 
severe acute respiratory syndrome corona virus 
type-2 (SARS-CoV-2) is occurring in most 
countries2. SARS-CoV-2 is the seventh known 
corona virus that infects humans and several studies 
support its probable zoonotic origin3,4. This is 
transmitted by respiratory droplets, contact with an 
infected person (< 2 m) or with contaminated 
surfaces. There is no evidence of vertical 
transmission and presence of the virus in genital 
fluids, urine, amniotic fluid or breast milk. It belongs 
to the beta corona viridae, binds to angiotensin 
converting enzyme2 (ACE2) as the host receptor for 
entering the cell to cause infection5,6. Majority of 
infections with SARS-CoV-2 cause a mild 
presentation of COVID-19. Older adults and people 
with comorbidities, including cardiovascular and 
respiratory diseases and  diabetes,  are  at  increased  
risk  of  severity  and  death,  with men potentially at 
higher risk than women7,8. The main findings in 

laboratory tests during early stages of the disease 
include lymphopenia, transaminase elevation, 
proteinuria, increased LDH and C-reactive protein 
levels. Complications include severe pneumonia, 
acute respiratory distress syndrome, cardiac 
abnormalities, respiratory tract super infections, 
sepsis and septic shock.

Pregnant women are particularly vulnerable to 
infectious diseases that   can   cause   both   maternal   
and   fetal   adverse   outcomes9-14. During pregnancy, 
immunological transformations15, physiological 
changes in cardio vascular, respiratory and 
coagulation system causes  increased   severity   or   
susceptibility  to  infectious diseases16,17. This study 
evaluated fetomaternal outcomes of pregnant ladies 
with COVID-19.

Methods
This retrospective observational study was conducted 
from May 2020 to August 2020 in CMH Dhaka. 
Total 81 admitted pregnant patients in whom RNA of 
SARS CoV-2 was detected by RT PCR and their 
neonates were included in the study. Patients, who 
were treated as out-patient basis, were excluded from 
the study.

History, examination findings, complications and 
biochemical and radiological parameters of 

pregnancy and   neonatal outcome were recorded in a 
preformed data collection sheet. Data were analyzed 
by SPSS version 20.

Results
Total patients were 81 with a mean age of 27 (SD±5) 
(range 19-40) years; 40.3% were primigravida (Table 
I), 49.1% were infected with SARS-CoV-2 in the 
third trimester and 32.8% had gestational age 
between 35-40 weeks. Common co-morbidities were 
pregnancy induced hypertension (PIH) (11 patients), 
hypothyroidism (9) and 6 patients had gestational 
diabetes mellitus (GDM).

Nearly half (48%) of the patients were asymptomatic. 
Common symptoms were cough (26%) and fever 
(14%). Multiorgan failure was in 6% (Table-I). 
Lymphopenia was common (81%).  CT scan was 
done in l6 patients and showed bilateral infiltrates.

Mild to moderate disease was common (92.6%) and 
7.4 % had severe disease; 3 patients required 
mechanical ventilation (critical disease). Severe 
disease developed before delivery and they received 
mechanical ventilation after delivery. Most (92.6%) 
patients were treated in Corona ward and 7.4% 
patients were treated in Corona high dependency unit 
(HDU) and intensive care unit (ICU).

All (100%) patients were treated with zinc, vit C and 
vit D. Inj. ceftriaxone, Inj. metronidazole followed by 
Cap. cefixime and Tab. metronidazole were used in 
all patients who underwent Caesarean section. Other 
antibiotics used were azithromycin, moxifloxacin 
and colistin in severe disease. In 6 patients with 
severe disease Inj. methyl prednisolon, Inj. 
remdisivir and Inj. tocilizumab were used. For 
thrombo prophylaxis low molecular weight heparin 
was used in 24 (29.6%) patients and Tab. rivaroxaban 
in 6 (7.4%) patients postnatally. Tab. ivermectin was 
given in 20 (24.7%) patients. There was no difference 
in outcome between patients treated with ivermectin 
and not treated. During the study period, a total of 71 
of 81 women (87.65 %) were discharged, including 5 
women with severe or critical disease. There was a 
single maternal death. 

Among the study population, there were 3 
spontaneous abortions. A total 52 of 81 patients 
(64.2%) delivered during the study period. Of these, 
42(80.8%) underwent a Caesarean section, 2(2.4%) 
had hysterotomy and 8 (15.1%) patients underwent 
normal vaginal delivery. Total 8(15.4%) patients 
under went premature termination of pregnancy. 
Hysterectomy was done due to HELLP syndrome 
and chronic hypertension with super imposed 
pre-eclampsia (PE). Indications of Caesarean section 
were history of previous Caesarean section (21), 
foetal distress (6), prolonged labour (3), eclampsia 
(3), severe PE (2), HELLP syndrome 
(2),unfavourable cervix (2), CPD (2),preterm labour 
with breech presentation (1).Ongoing pregnancy 26 
(32.09%)(Table II).

Testing for SARS-CoV-2 was performed on neonatal 
throat swabs and 4 was found positive. There were 47 
livebirths, 3 intra-uterine deaths and 2 neonatal 
deaths. Neonatal deaths were due to extreme 

prematurity (Table III). Mean duration of hospital 
stay was 13.1 (SD±6.4) (range 5-30) days. Mean 
interval of starting breastfeeding was 13.3 (SD±6.44) 
(range 5-25) days.

Discussion
Coronavirus is a new pathogen of high contagious 
abilities. Pregnant women are at an increased risk due 
to physiologic changes in their immune, 
cardiopulmonary and coagulation systems. But 
several authors suggested that pregnancy did not 
aggravate the symptoms or CT   features   of 
COVID-19   pneumonia18. A previous review 
including 108 infected pregnant women in the third 
trimester described fever (68%) and cough (34%) as 
the most frequent symptoms of COVID-19 and 
elevated C-reactive protein (70%) and lymphopenia 
(59%) as the most commonly altered maternal 
laboratory parameters19. In our study 48% of patients 
were asymptomatic. Cough (26%) and fever (14%) 
were the most common symptoms. CT scan was done 
in only 7.6% of patients and 81% had lymphopenia.

Maternal and fetaloutcomes
A vast majority of available publications refers to 
Chinese pregnant women. In a case series including 
three pregnant women infected by SARS-CoV-2, one 
of the infants was born preterm with low birth weight 
(LBW)20. Other publication presented the case of a 
30-week pregnant woman with COVID-19 that gave 
birth to a LBW but healthy baby21. In our study 
prematurity was found in 15.8% of cases.

Liu et al. presented 13 pregnant women infected with 
SARS-CoV-2, two with less than 28 weeks of 
gestation and 11 in the third trimester22. Three 
patients improved after hospitalization, were 
discharged from the hospital and had an 
uncomplicated pregnancy. The other ten patient 
sunder went Caesarean section, of which five were 
emergency sections because of fetal distress (n=3), 
premature rupture of membranes (PROM) (n=1) and 
stillbirth (n=1).  Six patient shad preterm labour from 
32 to 36 weeks of gestation. The condition of one of  
the  mothers  deteriorated  during  hospitalization,  
requiring ICU admission with intubation and 
mechanical ventilation. This woman presented with 
multiple organ dysfunction syndrome (MODS) that 
comprised of acute respiratory distress syndrome 
(ARDS), acute hepatic failure, acute renal failure and 
septic shock and  was  under  extracorporeal  
membrane  oxygenation  at  the time of the study22. In 
our study, 49.1% patients were infected in 3rd 

trimester, 52 patients were delivered during study 
period, 6 patients developed severe disease with 
multiorgan failure and were treated in ICU, 3 of them 

required mechanical ventilation and one patient died.

Chen H et al. reported two cases of fetal distress, four 
cases of preterm delivery (one mother with 
pre-eclampsia, one case of PROM and two with 
previous history of Caesarean sections or  stillbirth)  
and  two  of  LBW  (the  mother  with  preeclampsia 
and the case of PROM) among nine pregnant women 
infected with COVID-1923. Chen R. et al. included 17 
infected pregnant women,  three  of  the  neonates  
were  prematurely  born24. One case of new born died 
due to endouterine asphyxia was reported in a 
critically ill pregnant woman with SARS-CoV-2 
(who developed severe acute respiratory distress 
syndrome, multiple organ dysfunction syndrome, and 
septic shock)25. In our study, fetal distress was found 
in 6 cases, IUD in 3 case and premature termination 
of pregnancy in 8 cases.

Zhu H. et al. found several adverse pregnancy 
outcomes among nine   infected   women (clinical   
symptoms   beginning   before delivery in four cases, 
on the day of delivery in two mothers, and after 
delivery in other three)26, 6 were born premature, 2 
were small for gestational age (SGA) infants.  

A second case-control study by Li N. et al. compared 
16 pregnant women with confirmed COVID-19 
pneumonia and 18 suspected cases, all with mild 
symptoms who were admitted to labour in the third 
trimester, with two cohorts of 121 age-matched 
control pregnant women each (one from 2019 and 
one from 2020)27. Around 70% of the two cases 
groups presented other maternal complications 
(mostly GDM, gestational hypertension and 
hypothyroidism), a percentage significantly higher 
than in the control groups(33%).Three confirmed 
cases (18.8%, two caused by PROM and one by 
placental bleeding) and three suspected cases 
(16.7%, one due to gestational hypertension/ 
preeclampsia and one due to placenta praevia) deliver 
prematurely, compared with a 5.8% of the controls. 
In our study most common comorbidities were 
PIH(13.58%), hypothyroidism(11.11%) and GDM(7.40%).

Delivery
In a prospective cohort study, the majority had 
Caesarean deliveries, 16/19 (68.4 %), 13/16 (81%) 
had an emergency C-sections while, 3/16 (11.8 %) 
had an elective C-sections28. Indications for the 
C-sections included pathological CTG, failure to 
progress of labour, PROM including subsequent 
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unsuccessful induction of labour, maternal request 
and severe sepsis. Two case-control studies have 
been conducted in China.  Zhang L.  et al.  compared 
the pregnancy outcomes of 16 women with 
COVID-19(one severe case)and 45 non-infected 
women, all delivering by Caesarean section29. 

Researchers did not observe significant differences in 
the intra-operative blood loss. In our study, 64.1% 
patients underwent Caesarean section and 15.14% 
patients underwent NVD. 

Neonatal outcome 
Zhu H. et al. found  six   newborns had  a  Pediatric  
Critical  Illness  Score  (PCIS)  lower  than  90 and    
showed    clinical    symptoms    including    shortness    
of breath (n=6), fever (n=2), thrombocytopenia 
accompanied by abnormal liver function (n=2), rapid 
heart rate (n=1) and vomiting (n=1). Four neonates 
presented with gastrointestinal symptoms including 
bloating,  refusing  milk,  feeding  intolerance  and  
gastric bleeding and seven showed radiography 
abnormalities (infections, n=4; neonatal respiratory 
distress syndrome, n=2; and pneumothorax,   n=1).   
One   infant   presented   multiple   organ failure, 
refractory shock and disseminated intravascular 
coagulation at day 8 after delivery, received a 
transfusion and died on day 926. In our study only 4 
neonates were found RT-PCR positive. There were 2 
neonatal deaths due to extreme prematurity. Rest of 
them were doing well.

Conclusion
Our study findings suggest adverse fetomaternal 
outcomes of COVID-19. Although pregnant women 
do not seem to present an increased susceptibility to 
COVID-19 or more severe complications than 
non-pregnant adults, the available studies suggest 
that they may be at risk of adverse pregnancy 
outcomes, mostly preterm delivery, fetal distress, 
respiratory symptoms and LBW in the newborns. 
Further research  is  urgently  needed  to  understand  
the  real  effect  of COVID-19 on pregnant women 
and neonates, and to guide the  most  appropriate  
recommendations  for  obstetricians.  Only an 
integrated  multi-angle  assessment  of  the  current  
knowledge about viral characteristics, epidemiology, 
disease immunopathology, potential preventive and 

therapeutic strategies, together with clinical 
observations, will help to understand the exact 
impact of COVID-19 infection during pregnancy.
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