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Abstract: Through this study, we aimed to determine the Bacillus Calmette-Guérin (BCG) vaccination uptake by scar
formation rate following newborn BCG vaccinations and tuberculin conversion in a tertiary hospital setting in Dubai, United
Arab Emirates. A retrospective cohort analysis was conducted on 945 babies vaccinated with BCG during 1 January and 31
December 2017. All babies were administered with intradermal 0.05 ml of BCG in the left deltoid. The descriptive variables
include vaccination coverage. The outcome data includes follow up at 2, 4, and 6 months for scar formation, Mantoux test
results, and revaccination data. Out of 945 babies, 911 (96.4%) were vaccinated by trained nurses with BCG after birth and
before being discharged. This was following written consent from parents who were well informed by the details of the
vaccinations. The non-vaccinated babies 34 (3.6%) were from different resident nationalities and the parents declined the BCG
vaccine. Reason for such decline is not documented but it is likely because in their home country such vaccines are not
routinely given. The number of babies who did not return for follow up was 483 (53%). These babies were followed by other
centers or outside the country hence were not included in the study. The number of babies followed up with no record on BCG
scar was 334 out of the total number of 482 (78%). BCG scar formation was recorded in 84 babies (19.6%) followed up. Scar
formation failure was recorded in 10 (2.3%). Six babies (60%) of those who had no scar had Mantoux test performed. The
association between absence of scar and negative Mantoux results were highly significant (P< 0.05) with 100% of babies
having negative Mantoux results, therefore, no immunity. It is concluded that BCG scar is poorly recorded similarly to other
high-income countries. There is a good correlation between lack of BCG scar and no immunity to Tuberculosis. Improvement
of newborn BCG uptake is importantly needed. It is recommended to introduce mandatory recording of the outcome of BCG
scar formation and resultant outcomes in the vaccinations books. Training of personnel administering the BCG vaccination is
an important element for successful vaccination in this vulnerable age group.
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[5]. However, confirmed cases of TB are still reported [4-5].
Moreover, the Middle East still remains a region with high
TB concern [4, 6 -8]. Immunity against TB is limited to the
Bacillus Calmette-Guérin (BCG) vaccine [9]. The BCG
vaccine is a live attenuated vaccine strain developed
from Mycobacterium bovis which is commonly found in
cows [10]. It produces lifelong cellular immunity against TB
and its complications in children including Tuberculous
Meningitis which causes serious brain damage [1]. BCG
vaccines have also shown to have non-TB benefits in
childhood survival rates [11]. A single dose of 0.05 ml in a 26
G needle is administered in the critical intradermal layer of

1. Introduction

Tuberculosis (TB) is a serious global health emergency
due to its high mortality and morbidity rates [1]. According
to the World Health Organization (WHO), TB is one of the
top ten causes of deaths worldwide [2-3]. United Arab
Emirates (UAE) government considers TB as a major health
problem. Dubai Health Authority (DHA) follows a strict
guideline for the TB vaccine [4]. TB prevalence remains low
in the UAE, estimated 1/100,000, due to mandatory residence
screening and vaccination programs. Chest X-rays are done
on all expat residents before commencing work in the UAE
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the lateral aspect of the left upper arm at the level of the
insertion of the deltoid muscle [10-12]. In the UAE, BCG
vaccines are mandatory for babies at birth [5]. The size of the
scar formed after the vaccination is a commonly used
indicator of immunity. However, the sensitivity of the BCG
scar as an index of vaccination status is still the subject of
debate. Failure to form a scar may be due to a number of
factors including lack of maturation of the immune system, a
faulty technique of administration and non-potent vaccines
[13]. The Mantoux test (MT) is done to confirm the
immunity against TB [1].

The purpose of this study is to determine BCG scar
rates and the cases of tuberculin conversion (Mantoux test
result changes from negative TB to positive TB within a
24-month period) in the UAE by taking Mediclinic City
Hospital (MCH) as an example that is statistically
applicable.

Therefore, the objectives of this study are to determine,
from the number of babies born, the number of babies
administered with BCG vaccinations during the first week
of birth. Then to determine the number of BCG scar
formation to follow up from the cases of BCG vaccinated
babies and analyze Mantoux test results carried out in all
babies administered with BCG vaccines who failed to
show BCG scar at 2 months, 4 months, or 6 months. All
that is to answer one question: what is the outcome of
BCG vaccinations in newborn babies?

Figure 1. Baby with BCG scar on top of the shoulder due to a faulty
technique of administration despite the scar formation. The correct location
of the BCG scar should be in the insertion of the deltoid of the left upper arm
according to the World Health Organization [2-3].

2. Material and Methods

Retrospective cohort data analysis was performed on
babies born in MCH from 1 January and 31 December 2017.
Data were obtained from a large 280-bed plus tertiary-care
private hospital with over 70 specialty departments located in
the emirate of Dubai, United Arab Emirates. The hospital
follows the DHA guideline for vaccinations. The trained
nurses administer the BCG vaccine. The team of
pediatricians and specialized nurses fill and approve the
vaccination forms. The period of data collection was from 10
June 2018 and 6 September 2018. The data is from 1 January
and 31 December 2017.

945 babies out of 4000 born in MCH between 1 January
and 31 December 2017 were included in the analysis. The
files with babies that were administered with BCG
vaccinations during the first week of birth were included.
Babies not born in MCH and children vaccinated with
BCG at all other ages were excluded. From these files, the
data for scar formation at 2 months, 4 months and 6
months at follow up was selected. From the selected files,
the scar formation or lack of was analyzed. In the absence
of scar formation, the number of Mantoux test positive
(An induration of more than 5 mm is considered positive)
for TB and Mantoux test negative were determined [1].
Variables including decline and revaccination of the BCG
were included [Figure 1]. Electronic medical records were
obtained from the Hospital Information System (HIS)
using the Medical Record Number (MRN) of the babies
born in MCH. The vaccination status of the patient and
follow up appointments are recorded on the HIS by the
attending pediatric physician. The nurse fills out the
vaccination form with the time and date of the BCG
vaccine. The electronic copy of the vaccination form is
kept on the HIS. Taking Confidence level 95, margin error
as 5, and power of study as 80, the sample size of
minimum 351 babies was determined [14]. However, since
the study is retrospective cohort and follow up times
recorded are important and given the time to collect data,
945 files were studied through the process of random
sampling. Data were extracted in a Microsoft Excel sheet
and transferred to IBM SPSS Statistics 24 for statistical
analysis. Qualitative variables were tabulated as
frequencies and percentages. Outcome variables were
cross-tabulated with factors and characteristics using Chi-
square. The alpha value of p <0.05 was chosen to
determine statistical significance [1, 15 — 16].

3. Results

A total of 911 newborn babies from different
nationalities were included in the study. The majority
were vaccinated with BCG (96.4%) after birth while only
3.6% (n=34) were not vaccinated with BCG by the request
of the parents who declined BCG vaccine. The
nationalities of babies who were not vaccinated are 51.5%
(n=17) French and 12.1% (n=4) Canadian. The other
babies were American, Australian, and Italian each 2
(6.1%) respectively. The remaining were British, Czech,
Filipino, Irish, New Zealand, and Syrian each 1 (3.0%)
respectively. One baby not vaccinated with BCG was not
documented for nationality and was excluded [Figure 2].
The follow up after birth for vaccinations, growth, and
development is not necessarily done in the same facility
and this depends on many factors including the insurance,
the location of residence, and other factors such as
migration. The number of babies followed after birth
declined progressively in the first year. More than half
56.1% (n=511) of babies that were vaccinated were not
followed up for scar at 2 months, 62.7% (n=572) were not
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followed up at 4 months, and 64.4% (n=587) babies were
not followed up for scar at 6 months [Figure 3]. Out of
428 who returned to MCH for follow up 78.0% (n=334)
babies had no BCG scar information recorded and 17.7%
(n=76) babies had a BCG scar at 2 months follow up.
While 2.3% (n=10) babies did not form a BCG scar at 2
months follow up. Two (0.5%) babies were noted to have
a BCG scar at 4 months. Six (1.5%) babies were noted to
have a BCG scar at multiple months. No babies were
recorded for BCG scar at 6 months follow up [Figure 4].
The number of BCG failure rate, confirmed by the lack of

scar formation, was 12.0% (n=10) at 2 months follow up.
While the success rate was in 88.0% (n=76) of the cases.
The success and failure rate in 4 months and 6 months is
not known since there were no cases of absence of BCG
scar formation recorded in those follow-ups. Out of babies
with absent BCG scar at 2 months follow up (n=10),
60.0% of them (n=6) had Mantoux test performed. All 6
(100.0%) babies had negative results indicating lack of
immunity to BCG. Seven (70.0%) babies were
revaccinated with BCG vaccine. Two (28.0%) babies that
were revaccinated were followed up and had a BCG scar.

Distribution of Refusal of BCG by Nationality ( N=33)
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Figure 2. This graph shows the distribution of decline for BCG vaccine by nationality in percentage. The total number of refusals are 33.
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Figure 3. This graph shows the percentage of babies who were followed up at 2, 4 and 6 months.
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Figure 4. This graph shows the BCG outcome in percentage. The total number of babies followed up were 428.

4. Discussion

In the present study, the incidence overall of BCG scar
formation in 2017 was 84 babies out of the 428 followed up.
The rate of patients not returning for follow up at MCH were
higher than patients returning to MCH to be followed up for
routine 2 months’ vaccinations for many reasons that were
mentioned before. Most of the babies vaccinated with BCG,
who were followed up at 2 months, did not have any record
on scar status. In outcomes, 12.0% of patients that were
vaccinated with BCG had not formed a BCG scar at 2
months follow up. 100.0% of these babies had no immunity
to TB due to negative Mantoux test results. This proves the
study hypothesis set.

The burden of TB remains high in developing countries
and BCG vaccine is an important armamentarium in
preventing TB in childhood. There are controversies
surrounding BCG, however, it is one of the oldest and most
commonly used vaccines around the world. BCG is also
shown to be protective against tuberculosis meningitis, and
miliary TB in children [17-18]. A recent systematic review
and meta-analysis of industrialized countries suggest that the
incidence of non-tuberculosis mycobacteria lymphadenitis is
greatly reduced among BCG-vaccinated children compared
with BCG-unvaccinated children [19]. WHO recommends
BCG vaccine immediately after birth and before one month
after birth. A drawback of this study is the lack of data
concerning the time of vaccination for these babies. Due care
needs to be taken to vaccinate infants at the earliest. [17].
Our BCG vaccination coverage was 96.4%. This is similar to
an extensive study in China in which the BCG coverage was
92.0% [20]. The rate was lower in Tanzania in which about

77.0% were vaccinated with BCG [21]. In the current study,
the scar failure rate at 2 months was 12.0%. This is
comparable to studies from India with 8.0-10.0% failure rates.
The failure rates are higher in Pakistan with 19.6% reported.
Studies from Brazil had much lower failure rates of 3.1%.
LIMA Peru had an even lower failure rate of 1.4% [1]. The
differences in scar failures can be due to different study
design and demographic data. The BCG scar success rate
depends on many factors including the technique of
administration, strain of vaccine, and dose. BCG
transportation, storage, and immune disorders in infants also
plays a role in scar failure [22]. In this study, all babies were
vaccinated with BCG dose 0.05 ml which is the
recommended dose [10,12]. All children were vaccinated
with Indian strain of BCG. There needs to be more research
conducted on comparing Indian strain to other strains of
BCG. Danish BCG strain is proven to develop a scar more
than the Russian BCG strain. The scar size is also larger in
the Danish BCG strain [23].

The MT rates were 100.0% negative in babies with no scar
formation. This rate can be biased since only 6 babies did the
MT. Regardless, there is an obvious association between the
lack of scar and no immunity to TB. This is similar to studies
in Taiwan [24]. BCG scar has shown to have decreased
mortality in children, this has opened a discussion on re-
vaccinating children who failed to develop a scar after the
first BCG vaccination [19]. In our study, all babies with
negative MT results were revaccinated.

MT is not as sensitive as Leukocyte Migration Inhibition
test (LMIT) in assessing response to BCG. However, it is
more accessible and much cheaper. MT and LMIT have also
shown good correlation [1]. Only MT was used in our study
since it is available and easy to use.
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Our overall scar frequency is 89.0% from the recorded
BCG scar information, which corresponds to scar frequencies
found in studies from urban Sub-Saharan Africa (91.0-94.0%)
[25].

These findings suggest that it may be important to monitor
the development of a BCG scar as a marker of a well-
functioning vaccination program [25]. We found that there
was an evident number of poor scar records, only 22.4% of
the scar status was recorded amongst the followed up patients.
This problem is also seen in researches done in the UK and
South India in which a scar reading was poorly concordant
with vaccine records [26-27].

There are a number of clinical and strategic implications
from the current study findings. Although this study was in a
small population, it highlights the need for national
implementation by policymakers on the importance of follow
up and BCG scar records. This requires all government and
private hospitals in the UAE to follow up babies for BCG
scar, carry out MT, and revaccinate unimmunized babies.
This would increase scar rates and TB immunity in the UAE.
There needs to be an emphasis on nurse training. A study in
Guinea-Bissau found that 15.0% of children vaccinated by
trained nurses did not develop a scar, while 48.0% of
children vaccinated with BCG at government hospitals were
scar-negative. The trained nurses administering the BCG had
more BCG scars. This is correlated with better immunity
against TB and non-TB mortality in children [28].

The clinicians need to educate parents about the
importance of scar formation and TB immunity.

This study reduces this knowledge gap by presenting
reference material from a retrospective study on infants
assessed within a standardized setup in a high-income
country with a low burden of TB. However, it has several
limitations: (1) The data were extracted from a lone center
from a well-equipped private hospital in Dubai, thus limiting
the generalisability of the data to public hospitals in the UAE;
(2) The information on factors such as gender, ethnicity,
nationality, education status of patients, comorbidities,
preterm and term babies, multiple gestations, and vaccination
delays were not collected; (3) The small sample size is
another key limitation in this study; (4) Parents education on
BCG scar formations, as an indication of immunity, cannot
be studied in this research. Clearly, this would have an
influence in the follow-up rates of the vaccine; (5) The
reason behind the decline of treatment with BCG is also
unknown. Since the forms have no box to record the cause of
the refusal for BCG vaccinations.

This research is amongst the few done on BCG vaccine
outcome in the UAE. However, as mentioned in the
limitations, the data is extracted from a single private hospital
in the emirate of Dubai over a l-year period (2017).
Therefore, the results are not generalizable to all tertiary-care
hospitals, private or public, in the UAE and or in the region.
Hence as a recommendation, future studies can extract data
from multiple private and public hospitals in the UAE to find
the BCG outcome, scar failures, and Mantoux test results. In
addition, the correlation between training nurses regularly for

BCG administration and BCG scar success rates should be
explored. Future clinical trials need to be done on
revaccinating infants with scar failure and if it improves
mortality in low-income countries.

5. Conclusion

This study showed that the majority of BCG vaccinations
was not followed up for scarification. Lack of scar formation
was associated with no immunity to TB by MT results. There
need to be larger studies to reveal the true magnitude of the
problem with lack of BCG scar records. We recommended
for there to be regular evaluation of BCG vaccination
programs. We also recommend adding a distinct section in
vaccination booklets for scar status record and MT results.
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