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Abstract
The use of umbilical cord blood, which is recognized as a 
rich source of hematopoietic stem cells, has become an al-
ternative source to bone marrow for transplantation. Cord 
blood units used for transplant might be rejected due to 
positive bacterial microbiology. According to common cell 
therapy standards a microbiology bacterial identification is 
required to know the type of Bacteria, and to determine if 
the bacteria is considered critical or non-critical prior to the 
transplant determination. The aim of this study is to find the 
frequency and distribution of bacterial organisms among 
cord blood samples collected in the United Arab Emirates 
(UAE) and Gulf Cooperation Countries (GCC) and to in-
vestigate if there is a correlation with contamination rates 
between the delivery method, cesarean section or vaginal 
delivery. We employed a survey to healthcare professionals 
in order to augment the data and then employed statistical 
analysis in order to find the frequency of contamination and 
create best practices to avoid high level of contamination.

ReSeARcH ARtIcLe

Check for
updates

The methods of storing, preserving and utilizing stem 
cells are being constantly researched and refined. The 
stem cells responsible for the development of blood 
(also known as “invulnerable cells”) are hematopoiet-
ic stem cells (HSCs). Hematopoietic stem cells are cells 
isolated from the cord blood or bone marrow that can 
renew themselves and differentiate into a variety of 
specialized cells. Different cord blood collection, pro-
cessing and sterilization techniques can lead to bacteri-
al contamination. The bacterial contamination of blood 
components is a frequent challenge in transfusion med-
icine [5-11]. Bone marrow is still the traditional source 
of obtaining hematopoietic stem cells. However, bacte-
rial contamination of hematopoietic stem cells obtained 
from cord blood can be a possible cause of rejection of 
a transplant unit.

C-Section and Vaginal Cord Blood Collection 
Method

Cord blood collection is a fairly simple, painless and 
a fast procedure that is performed during the delivery 
process. The cord blood samples can be collected during 
Vaginal or Caesarian delivery. There are two methods 
of collection. The method of collection is either In-ute-
ro, or ex-utero collection [9].

•	 In-Utero collection method: Collection of cord blood 
when the placenta is still attached to the mother’s 
uterus.

Introduction
Previously, umbilical cord and the placenta were 

considered biological waste and were discarded after 
birth. Cord blood is the blood in the baby’s umbilical 
cord. It contains the stem cells, which are known for 
growing blood vessels, tissues and organs. The cord 
cells preservation has gained popularity in past few 
years as research has shown that, the stem cells are 
capable of growing many critical organs which can be 
used to treat various serious illnesses like cancer or or-
gan failures [1-4].
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•	 Ex-Utero collection method: Collection of cord blood 
from the cord and placenta after expulsion from the 
uterus.

Cord blood collection is initiated by double-clamping 
and then cutting the umbilical cord. The physician or 
nurse then snaps down the plastic needle guard around 
the collection tubing. After delivery of the baby(s), the 
umbilical cord is disinfected with disinfectant wipe at 
the needle insertion (collection) site. Then the cord 
blood is collected.

The cord blood unit then is received to the lab to be 
processed, tested and cryogenically stored under -197 
°C.

The aim of this study to investigate the contam-
ination rate related to the delivery method, C-section 
versus vaginal delivery. To find the frequency and distri-
bution of the bacterial organisms among UAE emirates 
and GCC countries.

Materials and Methods
We retrospectively reviewed the collection data of 

1,250 samples between the period of 2013 and 2014. 
Variables included the delivery method (C-section or 
Vaginal), baby’s condition, Baby’s gender. We investi-
gated the delivery method and its impact on the bacte-
rial contamination rate received from the United Arab 
Emirates and other GCC countries.

This study has been used to analyze the frequen-
cy of contamination based on the historical data and 
also to find out the major bacterial contamination 
recorded by the hospitals. The collection records of 
total 597 samples were reviewed for the delivery 
method, baby’s condition, and sample origin, and the 
results were normal.

The microbiological studies were performed with 
both types of automated systems Bactec technolo-
gy for samples collected from UAE, and (BacT/Alert, 
bioMérieux Corporate) technology is used for sample 
collected from GCC countries. The aerobic and an-
erobic bottles were forwarded to a reference lab. If 
the bottle was positive, bacterial identification and 
sensitivity are automatically performed. The bottles 
are inoculated using 5 ml of blood to each bottle, the 
blood is taken from the waste blood (after the stem 
cell extraction) before the addition of DMSO. The in-
cubation period of Aerobic and Anerobic bottles was 
5 days. The fungal test for sample collected from UAE 
and GCC are performed by using the SDA plate, and 
the incubation time is 14 days.

Results
Cord blood products between the year 2013 and 

2014 were retrospectively analyzed to determine the 
contamination rate incidence. 1,250 samples data were 
recorded and analyzed. There was no difference in the 

samples weight, viability, Post TNC, and Total CD34 cells 
of the C-section compared to the vaginal delivery.

Cord blood product of a period of 4 years between 
2011-2014 was retrospectively analyzed to identify the 
type of the main organisms that cause contamination 
and the delivery method used.

From the total of 1,250 collections inside the UAE 
and GCC, there were a total of 768 vaginal collection, 
and the number of contaminated samples were 70 (9%). 
There was a total of 482 cases of C-section collections, 
and the number of contaminated cases were 8 cases 
only (1.7%) (Table 1).

Contamination Rate and Distribution among 
the Emirates and GCC Countries

The total number of contaminated samples was 
78 samples, 70 contaminated samples were collect-
ed vaginally (90%), and only 8 contaminated cases 
were collected by C-section (10%) (Figure 1). We can 
see from the data that total C-section contamination 
rate was lower than 1% when taken from the total 
number of samples and that of vaginal contamination 
rate was about 6% when taken from the total sam-
ples (Figure 2). Hence, assuming we can see that vag-
inal delivery has a contaminate rates of 6 times more 
than C-section. Therefore, we can clearly see that 
Vaginal collection method is associated with higher 
contamination rate.

Therefore, the type of cord blood collection method 
is responsible for the contamination.

Using Chi-square, the association between the con-
tamination of C-section compared to vaginal collection 
is extremely statistically significant with Fisher’s exact 

Table 1: Contamination rate of vaginal and C-section delivery.

Total Samples 1250

Total # of positives 78

% of positives 6.24

Total # of Vaginal births 768

# of positive Vaginal 70

% of positive Vaginal from total contaminated 
samples

9

% of Positive vaginal from total population 5.60

Total # of C-section 482

# of positive C-section 8

% of positive C-section from total contaminated 
samples

1.7

% of positive C-section from total population 0.64

Table 2: Chi-square without Yates correction and P-value.

Two-tailed P-value < 0.0001

Chi-squared without Yates 
correction

25.32 with 1 degrees of 
freedom
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gather more information regarding the type of bacteri-
al organism present in C-Section and Vaginal collection 
methods. Among the 4-year period there were a total of 
127 positive samples were analyzed, 19 positive samples 
were C-section and 108 samples were vaginal delivery.

test and Chi-squared two-tailed P-value of less than 
0.0001 (Table 2).

Bacterial Organism’s Distribution among Emir-
ates and GCC Countries

A retrospective data was taken from 2011-2014 to 

% from positive samples
% of Vaginal from total positive % of C-section from total positive

10%

90%

Figure 1: Percentage of contaminations in vaginal delivery compared to C-section delivery.

Infection Rates
C-section and Vaginal Deliveries

C-Section     0.64%

Vaginal 5.60%

0.00%             1.00%             2.00%             3.00%             4.00%             5.00%             6.00%

Figure 2: Infection rates of C-section and Vaginal deliveries.

Table 3: Bacterial organisms in Vaginal and C-section deliveries.

C-Section N= 19
Vaginal N= 108

(Vaginal) Aerobic only # of positive samples % of Positive
Escherichia coli 32 30

Staphylococcus epidermidis 7 6

Enterococcus faecalis 5 5

Staphylococcus hominis 4 4

Gram Positive Bacilli (Diptheroids) 4 4

(C-section) # of positive samples % of Positive
Escherichia coli 5 26

Staphylococcus epidermidis 2 11

Klebsiella pneumoniae 2 11

Staphylococcus hominis 2 11

Coagulase negative Staphylococcus species 2 11
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study are available from the corresponding author upon 
request.
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From the data it shows the frequency of the bacteri-
al organism and number of contaminations we can see 
that Escherichia coli is the most frequent organism in 
both C-section 26% and Vaginal 30% deliveries followed 
by Staphylococcus epidermidis

Frequency of bacterial organisms identified
Table 3.

Discussion

Principal findings
The result from the historical data analysis shows 

the substantial cases of bacterial contamination of 
the umbilical blood. Major contamination is caused 
due to the bacteria E. coli followed by the Staphylo-
coccus epidermidis 6% and Enterococcus faecalis 5% 
in Vaginal cord blood collection method.

Results
For the data of 2014 we can see that vaginal collec-

tion contamination rate is 6% while C-section contami-
nation rate is only 1%. Hence, the C-section delivery has 
6 times less contamination rates than vaginal delivery.

Clinical implications
Reducing bacterial contamination can be achieved 

by:
1) Standardizing a general sterility procedure
2) Collection of cord blood should be performed af-

ter the delivery of the infant but before delivery 
of the placenta using a closed collection system 
and procedures that minimize risk of bacterial 
and maternal fluid contamination [2].

3) Birth unit staff should receive training in stan-
dardized cord blood collection procedures that 
optimize cord blood unit volume and reduce the 
rejection rate owing to labeling problems, bacte-
rial contamination, and clotting [1].

Research implications
Cord blood collection techniques must be improved 

in all the countries. Therefore, sterile techniques must 
be implemented and standardized between all coun-
tries.

Conclusion
The analysis results clearly show that the delivery 

method has an impact on the bacterial contamination 
rate of the umbilical cord blood. The C-section bacterial 
contamination rate is very low compared to the vaginal 
bacterial contamination rate for samples received in our 
lab from UAE and GCC.

The delivery method had no impact on the sample 
weight, viability, total CD34, and post TNC count.
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